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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ELECTRONIC EQUIPMENT 

(57)Abstract: :ir 
PROBLEM TO BE SOLVED: To make an image display with high 
contrast and high quality both in a reflective display mode and in a 
transmissive display mode in a liquid crystal display device 
exchangeable between a reflective display and a transmissive 
display by suppressing a double image due to parallax and a blot on 
the display. 

SOLUTION: When a backlight 15 is turned on in the dark, as light 
from a light source passes through a semitransparent reflection 
plate 7 via a polarizing plate 12 and a phase difference plate 14, and 
it is guided into a liquid crystal layer 3 to perform a transmissive 
display. In the sun since an incident external light passing through a 
polarizing plate 11, a phase difference plate 13 and the liquid crystal 
layer 3 is reflected on the semitransparent reflection plate 7, a 
reflective display is performed. A driving voltage is switched 
correspondingly to either a reflective display mode or a transitive 
display mode in order to apply a driving voltage most suited to 
reflectance and transmittance characteristics of the driving voltage 
to liquid crystal. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st and 2nd substrates of a transparent pair, and the liquid crystal 
layer pinched between these 1st and 2nd substrates, The 1st transparent 
electrode formed in the field by the side of said liquid crystal layer of said 1st 
substrate, and the 2nd electrode which consists of a transflective reflection layer 
formed in the field by the side of said liquid crystal layer of said 2nd substrate, 
Said liquid crystal layer of said 2nd substrate, and the lighting system arranged in 
the opposite side, Liquid crystal equipment characterized by having the driving 
means which drives said 1st and 2nd electrodes so that the liquid crystal driver 
voltage impressed to said liquid crystal layer through said 1st and 2nd electrodes 
in the time of lighting of this lighting system and an astigmatism LGT may be 
different from each other to the same image. 

[Claim 2] The 1st and 2nd substrates of a transparent pair, and the liquid crystal 
layer pinched between these 1st and 2nd substrates, The 1st transparent 
electrode formed in the field by the side of said liquid crystal layer of said 1st 
substrate, and the transflective reflection layer formed in the field by the side of 
said liquid crystal layer of said 2nd substrate, The 2nd transparent electrode 
formed between this transflective reflection layer and said liquid crystal layer, 
Said liquid crystal layer of said 2nd substrate, and the lighting system arranged in 
the opposite side, Liquid crystal equipment characterized by having the driving 



means which drives said 1st and 2nd electrode&so that the liquid crystal driver 
voltage impressed to said liquid crystal layer through said 1st and 2nd electrodes 
in the time of lighting of this lighting system and an astigmatism LGT may be 
different from each other to the same image. 

[Claim 3] Said transflective reflection layer is liquid crystal equipment according 
to claim 1 or 2 characterized by consisting of reflective film with which opening 
which can penetrate the light from said lighting system was prepared in each 
pixel. 

[Claim 4] Said driving means is liquid-crystal equipment given in any 1 term of 
claims 1-3 characterized by to have the 1st control means which controls said 1st 
supply means to switch the electrical potential difference which a 1st supply 
means supply an electrical potential difference to said 1st electrode, and this 1st 
supply means supply to a setup for a reflective mold display according to said 
astigmatism LGT, and to switch to a setup for a transparency mold display 
according to said lighting. 

[Claim 5] It is liquid crystal equipment according to claim 4 which is further 
equipped with the lighting means for switching which switches said lighting in 
said lighting system, and said astigmatism LGT, and is characterized by said 1st 
control means switching the electrical potential difference which said 1st supply 
means supplies to a setup for a reflective mold display, or a setup for a 
transparency mold display synchronizing with the switch actuation by this lighting 
means for switching. 

[Claim 6] Said driving means is liquid-crystal equipment given in any 1 term of 
claims 1-5 characterized by to have the 2nd control means which controls said 
2nd supply means to switch the electrical potential difference which a 2nd supply 
means supply an electrical potential difference to said 2nd electrode, and this 
2nd supply means supply to a setup for a reflective mold display according to 
said astigmatism LGT, and to switch to a setup for a transparency mold display 
according to said lighting. 

[Claim 7] Said 2nd supply means supplies the electrical potential difference 



which has the actual value of the magnitude according to the gradation level 
which gradation data show to said 2nd electrode. Said 2nd control means Liquid 
crystal equipment according to claim 6 characterized by controlling said 2nd 
supply means to switch a setup of each magnitude of said actual value over each 
gradation level to a setup for a reflective mold display according to said 
astigmatism LGT, and to switch it to a setup for a transparency mold display 
according to said lighting. 

[Claim 8] Liquid crystal equipment given in any 1 term of claims 1-7 characterized 
by having a color filter further between said transflective reflection layer and said 
1st substrate. 

[Claim 9] Liquid crystal equipment given in any 1 term of claims 1-8 characterized 
by said transflective reflection layer having irregularity. 

[Claim 10] Electronic equipment characterized by equipping any 1 term of claims 
1-9 with the liquid crystal equipment of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention belongs to the technical field of liquid 
crystal equipment, and belongs to the technical field of the liquid crystal 
equipment which can switch and display a reflective mold display and a 
transparency mold display especially, and the electronic equipment using this 
liquid crystal equipment. 
[0002] 

[Description of the Prior Art] Conventionally, since high-reflective-liquid-crystal 
equipment had small power consumption, it was used abundantly at the pocket 
device, the adjunctive display of equipment, etc., but since the check by looking 
of a display was enabled using outdoor daylight, there was a trouble that a 
display could not be read in a dark location. For this reason, although outdoor 
daylight is used like usual high-reflective-liquid-crystal equipment in a bright 
location, the liquid crystal equipment of the format which enabled the check by 
looking of a display according to the internal light source is proposed in the dark 
location. This is carrying out the configuration which carried out sequential 
arrangement of a polarizing plate, a transflective reflecting plate, and the back 
light to the external surface of a liquid crystal panel observation-side and the 
opposite side as indicated by J P, 57-04927 1 , A, J P, 57-049271, A, JP,57-049271,A, 
etc. With this liquid crystal equipment, if a reflective mold display is performed 
using the light which took in outdoor daylight and was reflected with the 
transflective reflecting plate and a perimeter becomes dark in being bright in a 
perimeter, the transparency mold display which enabled the check by looking of 
a display by the light which the back light was turned [ light ] on and made the 
transflective reflecting plate penetrate will be performed. 
[0003] There are some which were indicated as another liquid crystal equipment 
by JP,8-292413,A which raised the brightness of a reflective mold display. This 
liquid crystal equipment is carrying out the configuration which carried out 
sequential arrangement of a transflective reflecting plate, a polarizing plate, and 
the back light to the external surface of a liquid crystal panel observation-side 
and the opposite side. If a reflective mold display is performed using the light 



which took in outdoor daylight and was reflected with the transflective reflecting 
plate and a perimeter becomes dark in being bright in a perimeter, the 
transparency mold display which enabled the check by looking of a display by the 
light which the back light was turned [ light ] on and made the polarizing plate and 
the transflective reflecting plate penetrate will be performed. Since there is no 
polarizing plate between a liquid crystal cell and a transflective reflecting plate 
when it is made such a configuration, a reflective mold display brighter than the 
liquid crystal equipment mentioned above is obtained. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the liquid crystal 
equipment indicated by above-mentioned JP,8-292413,A, since a transparence 
substrate intervenes between a liquid crystal layer and a transflective reflecting 
plate, there is a trouble that duplex projection, a blot of a display, etc. will occur. 
[0005] Furthermore, also in a device which colorization of a liquid crystal display 
is required with development of a pocket device in recent years and OA 
equipment, and uses high-reflective-liquid-crystal equipment, colorization is 
required in many cases. However, by the approach which combined the liquid 
crystal equipment indicated by the above-mentioned official report and a color 
filter, since the transflective reflecting plate is arranged behind a liquid crystal 
panel, the thick transparence substrate of a liquid crystal panel intervenes 
between a liquid crystal layer, a color filter, and a transflective reflecting plate, 
duplex projection, a blot of a display, etc. occur with parallax, and there is a 
trouble that sufficient coloring cannot be obtained. 
[0006] In order to solve this problem, in JP,9-258219,A, the reflective mold 
electrochromatic display equipment which arranges a reflecting plate so that a 
liquid crystal layer may be touched is proposed. However, with this liquid crystal 
equipment, if a perimeter becomes dark, a display cannot be recognized. 
[0007] On the other hand, in JP,7-318929,A, the liquid crystal equipment of the 
transflective reflective mold which prepared the pixel electrode which serves as 
the transflective reflective film to the inside of a liquid crystal cell is proposed. 



However, with this liquid crystal equipment, a liquid crystal drive is performed 
using the same driving gear (for example, so-called X driver circuit and so-called 
Y driver circuit) also at the time of the time of a reflective mold display, and a 
transparency mold display, and the driver voltage corresponding to the same 
image data is fixed also at the time of a reflective mold display or a transparency 
mold display. However, according to research of invention-in-this-application 
persons, generally it sets to the liquid crystal equipment of this kind of 
transflective reflective mold, and the property of a reflection factor over the liquid 
crystal driver voltage at the time of a reflective mold display and the property of 
permeability over the liquid crystal driver voltage at the time of a transparency 
mold display are not in agreement. Consequently, with liquid crystal equipments, 
such as JP.7-318929.A, if liquid crystal driver voltage to the gradation of image 
data is set up so that good contrast and display concentration may be obtained in 
a driving gear at the time of a reflective mold display, at the time of a 
transparency mold display, neither good contrast nor display concentration will 
be obtained. On the contrary, when liquid crystal driver voltage to the gradation 
of image data is set up so that good contrast and display concentration may be 
obtained in a driving gear at the time of a transparency mold display, at the time 
of a reflective mold display, good contrast and display concentration have shortly 
the trouble of not being obtained. 

[0008] This invention is made in view of an above-mentioned trouble, and neither 
the duplex projection by parallax, nor a blot of a display, etc. do not occur in the 
liquid-crystal equipment which can switch a reflective mold display and a 
transparency mold display, but let it be a technical problem to offer the electronic 
equipment which used the liquid-crystal equipment and its liquid-crystal 
equipment of the transflective reflective mold in which image display high- 
definition by high contrast is possible also at the time of a transparency mold 
display also at the time of a reflective mold display. 
[0009] 

[Means for Solving the Problem] The 1st and 2nd substrates of a pair transparent 



in order that the 1st liquid crystal equipment of this invention may solve the 
above-mentioned technical problem, The 1st transparent electrode formed in the 
field by the side of the liquid crystal layer pinched between these 1st and 2nd 
substrates, and said liquid crystal layer of said 1st substrate, The 2nd electrode 
which consists of a transflective reflection layer formed in the field by the side of 
said liquid crystal layer of said 2nd substrate, Said liquid crystal layer of said 2nd 
substrate, and the lighting system arranged in the opposite side, It is 
characterized by having the driving means which drives said 1st and 2nd 
electrodes so that the liquid crystal driver voltage impressed to said liquid crystal 
layer through said 1st and 2nd electrodes in the time of lighting of this lighting 
system and an astigmatism LGT may be different from each other to the same 
image. 

[0010] According to the 1st liquid crystal equipment of this invention, at the time 
of a reflective mold display, a transflective reflection layer (the 2nd electrode) 
reflects in a liquid crystal layer side the outdoor daylight which carried out 
incidence from the 1st substrate side. Under the present circumstances, since 
the transflective reflection layer (the 2nd electrode) is arranged at the liquid 
crystal layer side of the 2nd substrate, the duplex projection of a display or the 
blot of a display which there is almost no gap between a liquid crystal layer and a 
transflective reflection layer (the 2nd electrode), therefore originate in parallax do 
not generate it. On the other hand, the light source light which it was emitted from 
the lighting system and carried out incidence from the 2nd substrate side at the 
time of a transparency mold display is penetrated to a liquid crystal layer side 
through a transflective reflection layer (the 2nd electrode). Therefore, in a dark 
place, a bright display is attained using light source light. 
[001 1] Especially, by the driving means, in the time of lighting of a lighting system, 
and an astigmatism LGT, the 1st and 2nd electrodes drive so that the liquid 
crystal driver voltage impressed to a liquid crystal layer through the 1st and 2nd 
electrodes may be different from each other to the same image. Namely, since 
the property of a reflection factor over the liquid crystal driver voltage at the time 



of a reflective mold display and the property of permeability over the liquid crystal 
driver voltage at the time of a transparency mold display generally are not in 
agreement with the liquid crystal equipment of a transflective reflective mold, 
Driving liquid crystal by the driver voltage which suited the reflection factor 
property over the driver voltage in the reflective mold display concerned at the 
time of the reflective mold display which carried out the astigmatism LGT of the 
lighting system by closing liquid crystal driver voltage like this invention if it is 
difference It becomes possible to drive liquid crystal by the driver voltage which 
suited the permeability property over the driver voltage in the transparency mold 
display concerned at the time of the transparency mold display which turned on 
the lighting system. Especially the thing for which the level of the liquid crystal 
applied voltage for giving a halftone indication of a white display and a black 
display is changed by a reflective mold display and transparency mold display is 
very useful. 

[0012] The 1st and 2nd substrates of a pair transparent in order that the 2nd 
liquid crystal equipment of this invention may solve the above-mentioned 
technical problem, The 1st transparent electrode formed in the field by the side of 
the liquid crystal layer pinched between these 1st and 2nd substrates, and said 
liquid crystal layer of said 1st substrate, The 2nd transparent electrode formed 
between the transflective reflection layer formed in the field by the side of said 
liquid crystal layer of said 2nd substrate, and this transflective reflection layer and 
said liquid crystal layer, Said liquid crystal layer of said 2nd substrate, and the 
lighting system arranged in the opposite side, It is characterized by having the 
driving means which drives said 1st and 2nd electrodes so that the liquid crystal 
driver voltage impressed to said liquid crystal layer through said 1st and 2nd 
electrodes in the time of lighting of this lighting system and an astigmatism LGT 
may be different from each other to the same image. 

[0013] According to the 2nd liquid crystal equipment of this invention, at the time 
of a reflective mold display, a transflective reflection layer reflects in a liquid 
crystal layer side the outdoor daylight which carried out incidence from the 1st 



substrate side. Under the present circumstances, since the transflective reflection 
layer is arranged at the liquid crystal layer side of the 2nd substrate, the duplex 
projection of a display or the blot of a display which there is almost no gap 
between a liquid crystal layer and a transflective reflection layer, therefore 
originate in parallax do not generate it. On the other hand, the light source light 
which it was emitted from the lighting system and carried out incidence from the 
2nd substrate side at the time of a transparency mold display is penetrated to a 
liquid crystal layer side through a transflective reflection layer. Therefore, in a 
dark place, a bright display is attained using light source light. 
[0014] Especially, by the driving means, in the time of lighting of a lighting system, 
and an astigmatism LGT, the 1st and 2nd electrodes drive so that the liquid 
crystal driver voltage impressed to a liquid crystal layer through the 1st and 2nd 
electrodes may be different from each other to the same image. It becomes 
possible to drive liquid crystal by the driver voltage which suited the reflection 
factor property over the driver voltage in the transparency mold display 
concerned on the occasion of the transparency mold display which turned on the 
lighting system, driving liquid crystal by the driver voltage which suited the 
reflection factor property over the driver voltage in the reflective mold display 
concerned on the occasion of the reflective mold display which carried out the 
astigmatism LGT of the lighting system like the case of the 1st liquid-crystal 
equipment of this invention which this mentioned above. 
[0015] In addition, as a drive method of the 1st and 2 liquid-crystal equipment, 
various drive methods with well-known passive matrix drive method, TFT (Thin 
Film Diode) active-matrix drive method, TFD (Thin Film Diode) active-matrix drive 
method, segment drive method, etc. are employable. Moreover, since it will drive 
as a display mode so that liquid crystal equipment may be in a dark condition at 
the time of un-driving if the former is adopted although NOMA reeve rack mode 
or any in no MARI White mode is sufficient, at the time of a transparency mold 
display, the optical leakage between the pixels which liquid crystal does not drive, 
or from between dots can be suppressed, and contrast can obtain a high 



transparency mold display. Moreover, since the unnecessary reflected light can 
be stopped between pixels and from between dots to a display at the time of a 
reflective mold display, the display with high contrast can be obtained. 
[0016] In the mode of 1 of the 1st of this invention, and the 2nd liquid crystal 
equipment, said transflective reflection layer consists of reflective film with which 
opening which can penetrate the light from said lighting system was prepared in 
each pixel, respectively. 

[0017] Since the light from a lighting system can penetrate about each pixel 
through opening prepared in the transflective reflection layer according to this 
mode, the transparency mold display using a lighting system is attained. 
Moreover, by the reflective film part which separated from opening, since outdoor 
daylight is reflected through liquid crystal, the reflective mold display using 
outdoor daylight is attained. In addition, or it was regularly arranged on the front 
face of for example, the reflective film as such opening, the rectangular slit and 
rectangular detailed opening with which it was dotted irregularly, a hole defect, a 
reentrant defect, etc. are sufficient. Or you may constitute so that two or more 
reflective film may be formed the shape of a stripe, and in the shape of an island 
and light may penetrate by using as opening the gap of the reflective film which 
adjoins each other. Moreover, as an ingredient of the reflective film, if it is the 
metal which aluminum (aluminum) can make reflect the outdoor daylight of light 
fields, such as Cr (chromium) and Ag (silver), although the metal of a principal 
component is used, especially the ingredient will not be limited. For example, if 
the reflective film is constituted including 95% of the weight or more of aluminum 
so that thickness may be 10nm or more 40nm or less, permeability is 40% or less 
more than per %, and the reflector of the transflective reflective mold whose 
reflection factor is 95% or less 50% or more can be produced. 
[0018] On the other hand, as for the path of opening, it is desirable that it is [ 0.01 
micrometer or more ] 20 micrometers or less. By doing in this way, it is difficult for 
human being to recognize, and a reflective mold display and a transparency mold 
display are realizable for coincidence, suppressing degradation of the display 



quality produced by having prepared opening. Moreover, as for opening, it is 
desirable to form by 30% or less of surface ratio 5% or more to the reflective film. 
A transparency mold display is realizable with the light from which suppressing 
the fall of the brightness of a reflective mold display is introduced into a liquid 
crystal layer through opening of the reflective film with **** by doing in this way. 
Such opening is easily producible at the photograph process / development 
process / exfoliation process of having used the resist 
[0019] Especially, since it has both the function in which the transflective 
reflection layer (the 2nd electrode) which consists of such reflective film reflects 
outdoor daylight in the case of the 1st liquid crystal equipment of this invention, 
and the function to impress an electrical potential difference to liquid crystal, as 
compared with the case where the reflective film and a pixel electrode are formed 
separately, the manufacture or design top of an equipment configuration top is 
also advantageous, and low cost-ization can be attained. On the other hand, in 
the case of the 1st liquid crystal equipment of this invention, since it is not 
necessary to prepare opening in the 2nd transparent electrode, the equipment 
dependability about the 2nd electrode concerned and the manufacture yield 
increase. 

[0020] In other modes of the 1st of this invention, and the 2nd liquid crystal 
equipment, said driving means is equipped with the 1st control means which 
controls said 1st supply means to switch the electrical potential difference which 
a 1st supply means to supply an electrical potential difference to said 1st 
electrode, and this 1st supply means supply to a setup for a reflective mold 
display according to said astigmatism LGT, and to switch to a setup for a 
transparency mold display according to said lighting, respectively. 
[0021] According to this mode, an electrical potential difference is supplied to the 
1st electrode (for example, scanning line) by the 1st supply means (for example, 
Y driver circuit), but under control by the 1st control means, according to the 
astigmatism LGT of a lighting system, this electrical potential difference supplied 
is switched to a setup for a reflective mold display, and is switched to a setup for 



a transparency mold display according to lighting of a lighting system on the 
other hand. Therefore, liquid crystal can be driven by the driver voltage which 
suited the reflection factor property and permeability property over driver voltage, 
respectively at the time of a reflective mold display and a transparency mold 
display. 

[0022] It has further the lighting means for switching which switches said lighting 
in said lighting system, and said astigmatism LGT. and synchronizing with the 
switch actuation by this lighting means for switching, said 1st control means may 
consist of this mode so that the electrical potential difference which said 1st 
supply means supplies may be switched to a setup for a reflective mold display, 
or a setup for a transparency mold display. 

[0023] In other modes of the 1st of this invention, and the 2nd liquid crystal 
equipment, said driving means is equipped with the 2nd control means which 
controls said 2nd supply means to switch the electrical potential difference which 
a 2nd supply means to supply an electrical potential difference to said 2nd 
electrode, and this 2nd supply means supply to a setup for a reflective mold 
display according to said astigmatism LGT, and to switch to a setup for a 
transparency mold display according to said lighting, respectively. 
[0024] According to this mode, an electrical potential difference is supplied to the 
1st electrode (for example, data line) by the 2nd supply means (for example, X 
driver circuit), but under control by the 1st control means, according to the 
astigmatism LGT of a lighting system, this electrical potential difference supplied 
is switched to a setup for a reflective mold display, and is switched to a setup for 
a transparency mold display according to lighting of a lighting system on the 
other hand. Therefore, liquid crystal can be driven by the driver voltage which 
suited the reflection factor property and permeability property over driver voltage, 
respectively at the time of a reflective mold display and a transparency mold 
display. 

[0025] By this mode, said 2nd supply means may control said 2nd supply means 
to supply the electrical potential difference which has the actual value of the 



magnitude according to the gradation level which gradation data show to said 
2nd electrode, and for said 2nd control means to switch a setup of each 
magnitude of said actual value over each gradation level to a setup for a 
reflective mold display according to said astigmatism LGT, and to switch to a 
setup for a transparency mold display according to said lighting. 
[0026] Thus, if constituted, under control by the 2nd control means, a setup of 
each magnitude of the actual value over each gradation level will be switched to 
a setup for a reflective mold display according to an astigmatism LGT, and will be 
switched to a setup for a transparency mold display according to lighting of an 
another side lighting system. And the electrical potential difference which has the 
actual value of the magnitude according to the gradation level which gradation 
data show with the 2nd supply means is supplied to said 2nd electrode. 
Therefore, it crosses especially throughout gradation and liquid crystal can be 
driven by good driver voltage. 

[0027] In other modes of the 1st of this invention, and the 2nd liquid crystal 
equipment, it has a color filter further between said transflective reflection layer 
and said 1st substrate, respectively. 

[0028] According to this mode, reflective mold color display by outdoor daylight 
and transparency mold color display using a lighting system can be performed. 
As for a color filter, it is desirable to have 25% or more of permeability to all the 
light of the 380nm or more wavelength range of 780nm or less. By doing in this 
way, bright reflective mold color display and transparency mold color display are 
realizable. 

[0029] In other modes of the 1st of this invention, and the 2nd liquid crystal 
equipment, said transflective reflection layer has irregularity, respectively. 
[0030] According to this mode, therefore the feeling of a mirror plane of a 
reflector can be lost unevenly, and it can be shown as the diffusing surface (white 
side). Moreover, the display of a wide-field-of-view angle is attained by dispersion 
by irregularity. The shape of this toothing can be formed by forming or damaging 
the glass substrate of a substrate itself by fluoric acid using photosensitive acrylic 



resin etc., on the substrate of a reflector. In addition, it is desirable to form the 
transparent flattening film further on the concavo-convex front face of a reflector, 
and to carry out flattening of the front face (front face which forms the orientation 
film) facing a liquid crystal layer from a viewpoint which prevents the poor 
orientation of liquid crystal. 

[0031] It is characterized by equipping the electronic equipment of this invention 
with the liquid crystal equipment of this invention mentioned above, in order to 
solve the above-mentioned technical problem. 

[0032] According to the electronic equipment of this invention, there is no blot of 
the duplex projection and display by parallax, and various kinds of electronic 
equipment using transflective high-reflective-liquid-crystal equipment and 
transflective reflective mold electrochromatic display equipment which can switch 
and display a reflective mold display and a transparency mold display can be 
realized. Such electronic equipment can realize a display high-definition by 
related especially high contrast to surrounding outdoor daylight also in a location 
dark also in a bright location. 
[0033] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained with reference to a drawing. 

[0034] (The 1st operation gestalt) The 1st operation gestalt of the liquid crystal 
equipment concerning this invention is explained with reference to drawing 7 
from drawing 1 . Drawing 1 (a) is outline drawing of longitudinal section showing 
the structure of the 1st operation gestalt of this invention. Drawing 1 (b) It is the 
outline top view of the 1st operation gestalt shown in drawing 1 (a), and drawing 
2 - drawing 6 are the expansion top views showing various kinds of examples of 
opening prepared in the reflector in the 1st operation gestalt, respectively. 
Drawing 7 It is the property Fig. showing the property of the reflection factor R at 
the time of the reflective mold display to the driver voltage in the liquid crystal 
equipment of the 1st operation gestalt, and the property of the permeability T at 
the time of a transparency mold display. Although the color filter and black matrix 



layer which were shown in drawing 1 (a) are omitted and it has shown only three 
every direction at a time also about the electrode of the shape of an expedient 
upper stripe of explanation by drawing 1 (b) in order to make electrode 
disposition legible, the electrode of the shape of many [ far ] numbers of a stripe 
prepares with actual liquid crystal equipment, and it is ****. In addition, although 
the 1st operation gestalt is fundamentally related with the liquid crystal display of 
a passive-matrix mold, it is possible to apply also to the equipment of a active- 
matrix mold, the equipment of other segmental dies, and other liquid crystal 
equipments by the same configuration. 

[0035] As shown in drawing 1 (a) and drawing 1 (b), with the 1st operation gestalt, 
the liquid crystal cell to which the closure of the liquid crystal layer 3 was carried 
out by the frame-like sealant 4 is formed between two transparence substrates 1 
and 2. The liquid crystal layer 3 consists of nematic liquid crystals with a 
predetermined twist angle. A color filter 5 is formed on the inside of the front 
transparence substrate 1 , and the coloring layer of three colors of R (red), G 
(green), and B (blue) is arranged by this color filter 5 by the predetermined 
pattern. The transparent protective coat 10 is covered on the front face of a color 
filter 5, and the transparent electrode 6 of the shape of two or more stripe is 
formed with the ITO (Indium TinOxide) film etc. on the front face of a protective 
coat 10. The orientation film 9 is formed on the front face of a transparent 
electrode 6, and rubbing processing is performed in the predetermined direction. 
[0036] On the other hand, on the inside of the back transparence substrate 2, two 
or more arrays are carried out so that the reflector 7 of the shape of a stripe 
formed for every coloring layer of the above-mentioned color filter 5 may intersect 
the above-mentioned transparent electrode 6. When it is equipment of the active- 
matrix mold equipped with the TFD component or the TFT component, each 
reflector 7 is formed in the shape of a rectangle, and is connected to wiring 
through an active component. This reflector 7 is formed of Cr, aluminum, etc., 
and that front face is the reflector in which the light which carries out incidence is 
reflected from the transparence substrate 1 side. On the front face of a reflector 7, 



the same orientation film 19 as the above is formed. Much opening 7b (refer to 
drawing 1 (b)) of the diameter of 2 micrometer is prepared in the reflector 7, and 
the gross area of opening 7b is prepared in it at about 10% of a rate to the gross 
area of a reflector 7. 

[0037] With reference to drawing 2 - drawing 6 , various kinds of examples of a 
reflector 7 and opening 7b are explained here. 

[0038] As first shown in drawing 2 , the transparent electrode 802 (it corresponds 
to the transparent electrode 6 of drawing 1 ) of the shape of a stripe formed in the 
upper transparence substrate is countered, and the rectangular slit 803 (it 
corresponds to opening 7b of drawing 1 ) may be formed in the reflector 802 (it 
corresponds to the reflector 7 of drawing 1 ) of the shape of a stripe formed on 
the lower transparence substrate. In addition, a square, a rectangle, or other 
polygons and round shapes are sufficient as the rectangular slit 803. 
Furthermore, also about arrangement or direction, as long as at least one 
opening is prepared in each dot (namely, field where a transparent electrode 801 
and a reflector 802 cross among drawing 2 ), it may be arranged regularly and 
may be dotted irregularly. 

[0039] the hole with which the reflector 602 (it corresponds to the reflector 7 of 
drawing 1 ) of the shape of a stripe which countered the transparent electrode 
601 (it corresponds to the transparent electrode 6 of drawing 1 ) of the shape of a 
stripe formed in the upper transparence substrate, and was formed on the lower 
transparence substrate as shown in drawing 3 is dotted irregularly - the detailed 
defective parts 603 (it corresponds to opening 7b of drawing 1 ), such as a defect 
and a reentrant defect, may be formed. 

[0040] As shown in drawing 4 , the transparent electrode 301 (it corresponds to 
the transparent electrode 6 of drawing 1 ) of the shape of a stripe formed in the 
upper transparence substrate is countered, the predetermined gap 303 (it 
corresponds to opening 7b of drawing 1 ) may be separated, and the reflector 
303 (it corresponds to the reflector 7 of drawing 1 ) of the shape of a stripe 
formed on the lower transparence substrate may be arranged. That is, the light 



from a back light 15 is introduced into the liquid crystal layer 3 through this gap 
303. 

[0041] Although the 1st operation gestalt starts simple (passive) matrix mold 
liquid crystal equipment here for example, in the case of the liquid crystal 
equipment of the transflective reflective mold of the TFD active-matrix drive 
method mentioned later From the same view as the example of drawing 4 , as 
shown in drawing 5 , the transparent electrode 201 (it corresponds to the 
transparent electrode 6 of drawing 1 ) of the shape of a stripe formed in the 
upper transparence substrate is countered. The predetermined gap 205 (it 
corresponds to opening 7b of drawing 1 ) may be separated, and the reflector 
204 (it corresponds to the reflector 7 of drawing 1 ) of the shape of an island 
formed for every dot on the lower transparence substrate may be arranged. That 
is, the light from a back light 15 is introduced into the liquid crystal layer 3 
through this gap 205. In addition, in this case, the scanning line 202 is formed on 
a bottom transparence substrate, the TFD component 203 is further formed 
corresponding to each dot, and the scanning line 202 and a reflector 204 are 
connected through the TFD component 203. 

[0042] furthermore, in the case of the liquid crystal equipment of the transflective 
reflective mold of the TFT active-matrix drive method mentioned later, for 
example From the same view as the example of drawing 4 , as shown in drawing 
6 , the transparent electrode 1401 (it corresponds to the transparent electrode 6 
of drawing 1 R> 1) formed in the upper transparence substrate is countered. The 
predetermined gap 1406 (it corresponds to opening 7b of drawing 1 ) may be 
separated, and the reflector 1405 (it corresponds to the reflector 7 of drawing 1 
R> 1) of the shape of an island formed for every dot on the lower transparence 
substrate may be arranged. That is, the light from a back light 15 is introduced 
into the liquid crystal layer 3 through this gap 1406. In addition, in this case, on a 
bottom transparence substrate, the data line 1402 and the scanning line 1403 
are formed, the TFT component 1404 is further formed corresponding to each 
dot, and the data line 1402 and the scanning line 1403, and a reflector 1405 are 



connected through the TFT component 1404. 

[0043] As again shown in drawing 1 (a) and drawing 1 (b), a polarizing plate 1 1 is 
arranged on the external surface of the front transparence substrate 1 , and the 
phase contrast plate 13 is arranged between the polarizing plate 1 1 and the 
transparent electrode 1 . Moreover, behind the liquid crystal cell, the phase 
contrast plate 14 is arranged behind the transparence substrate 2, and the 
polarizing plate 12 is arranged behind this phase contrast plate 14. And behind 
the polarizing plate 12, the back light 15 which has fluorescence tubing 15a 
which emits the white light, and light guide plate 15b equipped with the incidence 
end face in alignment with this fluorescence tubing 15a is arranged. Light guide 
plate 15b is the transparent bodies, such as an acrylic resin plate with which the 
split face for dispersion was formed in the whole rear face, or the printing layer 
for dispersion was formed, and it is constituted so that an almost uniform light 
may be emitted from the top face of drawing in response to the light of 
fluorescence tubing 15a which is the light source in an end face. As other back 
lights, LED (light emitting diode), EL (electroluminescence), etc. can be used. 
[0044] With the 1st operation gestalt, in order to prevent light leaking from field 
7a between each reflector 7 at the time of a transparency mold display, 
superficially, black matrix layer 5a which is the protection-from-light section 
formed between each coloring layer of a color filter 5 corresponds mostly, and is 
prepared. Black matrix layer 5a puts Cr layer, or forms it by photosensitive black 
resin. 

[0045] Next, actuation of the 1st operation gestalt constituted as mentioned 
above is explained. 

[0046] First, a reflective mold display is explained. The polarizing plate 11 in 
drawing 1 , the phase contrast plate 13, and a color filter 5 are penetrated, 
respectively, it is reflected by the reflector 7 after passing the liquid crystal layer 3, 
and outgoing radiation of the outdoor daylight is again carried out from a 
polarizing plate 1 1. At this time, those middle brightness is controlled according 
to the applied voltage to the liquid crystal layer 3 in transparency (bright state) 



and absorption (dark condition) list of a polarizing plate 1 1 . 
[0047] Next, a transparency mold display is explained. With a polarizing plate 12 
and the phase contrast plate 14, the light from a back light 15 turns into 
predetermined polarization, is introduced into the liquid crystal layer 3 from 
opening 7b of a reflector 7, and penetrates a color filter 5 and the phase contrast 
plate 13 after passing the liquid crystal layer 3, respectively. At this time, those 
middle brightness is controlled according to the applied voltage to the liquid 
crystal layer 3 in transparency (bright state) and absorption (dark condition) list of 
a polarizing plate 11. 

[0048] Here, as shown in drawing 7 , generally in the liquid crystal equipment of 
the transflective reflective mold like the 1st operation gestalt, it has become clear 
that the property of the reflection factor R at the time of the reflective mold 
display to driver voltage and the property of the permeability T at the time of a 
transparency mold display are so-called difference as a result of the research 
and the experiment by invention-in-this-application persons. That is, if it is going 
to drive the liquid crystal equipment of this kind of transflective reflective mold by 
fixed driver voltage to the same image, without being temporarily based on 
lighting and the astigmatism LGT of a back light 15, in order to perform the 
Takashina tone display only about either at the time of a reflective mold display 
and a transparency mold display, or in order to raise contrast, the most of the 
slope of the **** characteristic curve shown in drawing 7 can be made. However, 
with this operation gestalt, in the time of lighting of a back light 15, and an 
astigmatism LGT, a transparent electrode 6 and a reflector 7 drive so that the 
liquid crystal driver voltage impressed to the liquid crystal layer 3 through a 
transparent electrode 6 and a reflector 7 may be different from each other to the 
same image. That is, with this operation gestalt, the liquid crystal layer 3 drives 
by the driver voltage which suited the property of the reflection factor R as shown 
in drawing 7 at the time of the reflective mold display which carried out the 
astigmatism LGT of the back light 15, and liquid crystal drives by the driver 
voltage which suited the property of the permeability T as shown in drawing 7 at 



the time of the transparency mold display which turned on the back light 15. 
Especially the thing for which the level of the liquid crystal applied voltage for 
giving a halftone indication of a white display and a black display is changed by a 
reflective mold display and transparency mold display is very useful. A setup of 
the driver voltage which suits a setup of the driver voltage which suits the 
property of these reflection factors R, and the property of permeability T is 
performed comparatively easily by searching for beforehand the property of the 
reflection factor R for every driver voltage, and the property of permeability T 
experimentally, experientially, and theoretically about each liquid crystal 
equipment, respectively. In addition, the concrete configuration of the driving 
gear which performs such a drive is explained in full detail as the 3rd operation 
gestalt. 

[0049] According to this operation gestalt mentioned above, a reflective mold 
display and a transparency mold display without duplex projection or a blot of a 
display can be switched and displayed, and electrochromatic display equipment 
high-definition by high contrast can be especially realized also in any of a 
reflective mold display and a transparency mold display. 
[0050] In addition, according to the 1st operation gestalt, also in any of a 
reflective mold display and a transparency mold display, a good display control is 
made with polarizing plates 1 1 and 12. And while reducing the effect of the color 
tones on coloring which originates in the wavelength dispersion of the light at the 
time of a reflective mold display with the phase contrast plate 13, it becomes 
possible to reduce the effect of the color tones on coloring which originates in the 
wavelength dispersion of the light at the time of a transparency mold display with 
the phase contrast plate 14. Moreover, about the phase contrast plates 13 and 
14, it is also possible to arrange about two or more phase differential plates in 
each location according to coloring compensation of a liquid crystal cell or 
viewing-angle compensation. 

[0051] Furthermore, it is not flat in a reflector 7, for example, you may constitute 
from this operation gestalt mentioned above so that it may have the irregularity 



whose difference of elevation is about 0.8 micrometers. Thus, if constituted, 
therefore the feeling of a mirror plane of a reflector 17 can be lost unevenly, it 
can be shown as the diffusing surface (white side), and the display of a wide- 
field-of-view angle will be attained by dispersion by irregularity. On the other 
hand, the optical diffusion plate of the transparency mold which consists of a 
thing of an internal diffusion form which distributed the transparent particle from 
which a refractive index differs in transparence bases, such as acrylic resin, 
between the phase contrast plate 13 and the transparence substrate 1, and a 
thing of the surface diffusion form which carried out surface roughening (mat- 
izing) of the front-face top of a transparence base may be arranged. Thus, if 
constituted, reflected [ the outdoor daylight by direct reflection of a reflector 7 ] 
can be prevented, and visibility can be raised. Furthermore, in case much 
detailed pores may be formed using vacuum evaporationo, sputtering, a 
photolithography process, etc., an indication is given bright in case this performs 
a transparency mold display, and a reflective mold display is performed to a 
reflector 7, it can prevent reflected [ outdoor daylight ]. 

[0052] (The 2nd operation gestalt) The 2nd operation gestalt of the liquid crystal 
equipment concerning this invention is explained with reference to drawing 8 and 
drawing 9 . Drawing 8 is outline drawing of longitudinal section showing the 
structure of the 2nd operation gestalt of this invention, drawing 9 (a) is the 
expansion top view showing an example of the reflector concerning the 2nd 
operation gestalt, and drawing 9 (b) is the expansion top view showing other 
examples of this reflector. The reference mark same about the same component 
as the 1st operation gestalt shown in drawing 1 is attached among drawing 8 , 
and the explanation is omitted. In addition, although this operation gestalt is 
fundamentally related with the liquid crystal display of a passive-matrix mold, it is 
possible to apply also to the equipment of a active-matrix mold, the equipment of 
other segmental dies, and other liquid crystal equipments by the same 
configuration. 

[0053] As shown in drawing 8 , with the 2nd operation gestalt, it is not the 



reflector of a monolayer with which the 2nd electrode on a bottom substrate has 
opening compared with the 1st operation gestalt. Consist of a transparent 
electrode prepared on the transflective reflecting plate which has opening. (That 
is, the 1st electrode achieves only an electrode function and the reflective film 
prepared separately achieves a transflective reflex function) Points differ and it 
mainly differs further in that the color filter and the black matrix layer are 
prepared on the bottom substrate. About other configurations, it is the same as 
that of the case of the 1st operation gestalt fundamentally. 
[0054] Namely, as shown in drawing 8 , in the transparence substrate 1 side, 
rubbing processing is performed to the orientation film 19 in the predetermined 
direction, and the liquid crystal molecule has the pre tilt angle of about 85 
degrees in the direction of rubbing. When it is equipment of the active-matrix 
mold equipped with the TFD component or the TFT component, a transparent 
electrode 6 is formed in the shape of a rectangle, and is connected to wiring 
through an active component. 

[0055] On the other hand, on the inside of the lower transparence substrate 2, 
the irregularity of about 0.8 micrometers of quantity lowness is formed with 
photosensitive acrylic resin, on the front face, the spatter of the aluminum which 
added 1 .0% of the weight of Nd is carried out by the thickness of 25nm, and the 
transflective reflecting plate 41 1 is formed. On the transflective reflecting plate 
41 1, a color filter 414 is formed through a protective coat 412, and the coloring 
layer of three colors of R (red), G (green), and B (blue) is arranged by this color 
filter 414 by the predetermined pattern. The transparent protective coat is 
covered on the front face of a color filter 414, and the transparent electrode 416 
of the shape of two or more stripe is formed of ITO etc. on the front face of this 
protective coat. Two or more arrays are carried out so that the transparent 
electrode 416 of the shape of a stripe formed for every coloring layer of a color 
filter 414 may intersect the above-mentioned transparent electrode 6. On the 
front face of a transparent electrode 416, the same orientation film 19 as the 
above is formed. In addition, rubbing processing is not performed to this 



orientation film 19. As phase contrast plates 13 and 14, especially a quarter- 
wave length plate is used, respectively. 

[0056] Furthermore with the 2nd operation gestalt, the transparency shafts P1 
and P2 of a polarizing plate 1 1 and a polarizing plate 12 are set up in this 
direction. The direction of the lagging axes C1 and C2 of the phase contrast 
plates (namely, quarter-wave length plate) 13 and 14 is set up in the direction 
rotated clockwise theta= 45 degrees to the transparency shafts P1 and P2 of 
these polarizing plates 11 and 12, respectively. Furthermore, the direction R1 of 
rubbing processing of the orientation film 9 on the inside of the transparence 
substrate 1 is also given in the direction of the lagging axes C1 and C2 of the 
phase contrast plates (namely, quarter-wave length plate) 13 and 14, and the 
direction in agreement. This direction R1 of rubbing specifies the falling direction 
of [ at the time of electric-field impression of the liquid crystal layer 3 ]. A 
dielectric anisotropy uses a negative pneumatic liquid crystal for the liquid crystal 
layer 3. 

[0057] Furthermore, with the 2nd operation gestalt, in order to prevent light 
leaking from the field between each dot at the time of a transparency mold 
display, superficially, the black matrix layer 41 3 which is the protection-from-light 
section formed between each coloring layer of a color filter 414 corresponds 
mostly, and is prepared. The black matrix layer 413 puts Cr layer, or forms it by 
photosensitive black resin. 

[0058] The same inclination as the case of the 1st operation gestalt indicated to 
be the property of the reflection factor R at the time of the reflective mold display 
to the driver voltage in the liquid crystal equipment of the 2nd operation gestalt 
constituted as mentioned above and the property of the permeability T at the time 
of a transparency mold display to drawing 7 is shown. In addition, in case the 
liquid crystal equipment of the 2nd operation gestalt is driven, the display 
condition at the time of no electric-field impressing is dark (black). If it drives in 
NOMA reeve rack mode, since the optical leakage and the unnecessary reflected 
light from the gap of the transparent electrode 416 which liquid crystal does not 



drive can be stopped, it becomes unnecessary thus, to form the black matrix 
layer 41 3. 

[0059] Next, actuation of the 2nd operation gestalt constituted as mentioned 
above is explained. 

[0060] First, a reflective mold display is explained. The polarizing plate 11 in 
drawing 8 and the phase contrast plate 13 are penetrated, respectively, and after 
passing the liquid crystal layer 3, a color filter 414 is passed, it is reflected by the 
transflective reflecting plate 41 1, and outgoing radiation of the outdoor daylight is 
again carried out from a polarizing plate 11. At this time, those middle brightness 
is controlled according to the applied voltage to the liquid crystal layer 3 in 
transparency (bright state) and absorption (dark condition) list of a polarizing 
plate 11. 

[0061] Next, a transparency mold display is explained. With a polarizing plate 12 
and the phase contrast plate 14, the light from a back light 15 turns into 
predetermined polarization (the circular polarization of light, elliptically polarized 
light, or linearly polarized light), is introduced into the liquid crystal layer 3 from 
the transflective reflecting plate 41 1, and penetrates the phase contrast plate 13 
after passing the liquid crystal layer 3. At this time, transparency (bright state), 
absorption (dark condition), and its middle brightness of a polarizing plate 1 1 are 
controllable according to the applied voltage to the liquid crystal layer 3. 
[0062] Here, like the case of the 1st operation gestalt, also in the 2nd operation 
gestalt, in the time of lighting of a back light 15, and an astigmatism LGT, a 
transparent electrode 6 and a transparent electrode 416 drive so that the liquid 
crystal driver voltage impressed to the liquid crystal layer 3 through a transparent 
electrode 6 and a transparent electrode 416 may be different from each other to 
the same image. That is, with this operation gestalt, the liquid crystal layer 3 
drives by the driver voltage which suited the property of the reflection factor R as 
shown in drawing 7 at the time of the reflective mold display which carried out the 
astigmatism LGT of the back light 15, and liquid crystal drives by the driver 
voltage which suited the property of the permeability T as shown in drawing 7 at 



the time of the transparency mold display which turned on the back light 15. In 
addition, the concrete configuration of the driving gear which performs such a 
drive is explained in full detail as the 3rd operation gestalt. 
[0063] According to this operation gestalt mentioned above, a reflective mold 
display and a transparency mold display without duplex projection or a blot of a 
display can be switched and displayed, and electrochromatic display equipment 
high=definition by high contrast can be especially realized also in any of a 
reflective mold display and a transparency mold display. 
[0064] Moreover, to the transflective reflecting plate 41 1 of the 2nd operation 
gestalt, aluminum covers this front face by the protective coat using the metal 
layer of a principal component, and the color filter layer, the protective coat, and 
the transparent electrode are formed on it. For this reason, since aluminum metal 
layer touches neither with a direct ITO developer nor a color filter developer, 
aluminum metal layer does not dissolve with a developer. Furthermore, 
aluminum metal layer which a blemish tends to attach can be made easy to deal 
with it. aluminum of 25nm thickness which added 1 .0% of the weight of Nd shows 
the value of 80% of reflection factors, and 10% of permeability, and can check 
fully functioning as a transflective reflecting plate 41 1. 
[0065] Moreover, since the transflective reflecting plate 41 1 which gave 
irregularity can reflect the reflected light in a wide angle, it can realize the liquid 
crystal equipment of a wide-field-of-view angle. 

[0066] Here, the example about a transparent electrode 416 established the 
transflective reflecting plate 411 which has opening, and on this is explained with 
reference to drawing 9 . 

[0067] First, by the 1st example, as shown in drawing 9 (a), transparent electrode 
602' (it corresponds to the transparent electrode 6 of drawing 8 ) of the shape of 
a stripe formed in the upper transparence substrate from ITO etc. is countered. 
Two or more formation of reflecting plate 602' (it corresponds to the transflective 
reflecting plate 41 1 of drawing 8 ) of width of face W1 is carried out by the shape 
of a stripe from aluminum etc. on a lower transparence substrate. Furthermore, 



two or more formation of transparent electrode 603' (it corresponds to the 
transparent electrode 41 6 of drawing 8 ) of the somewhat larger width of face W2 
(namely, W2>W1) than reflecting plate 602' is carried out by the shape of a stripe 
from ITO etc. Consequently, the part of the width of face of W1-W1 functions as 
opening on each reflecting plate 602' of every. That is, the transparency of the 
light from a back light 15 is attained in the field in which it sees superficially in this 
way, and reflecting plate 602' is not formed in, and the transparent electrode 416 
is formed, and it becomes possible to perform a transparency mold display by 
this field. On the other hand, reflection of outdoor daylight is attained in the field 
in which it sees superficially in this way, and reflecting plate 602' is formed in, 
and the transparent electrode 416 is formed, transparency becomes possible, 
and it becomes possible to perform a reflective mold display by this field. 
[0068] Next, by the 2nd example, as shown in drawing 9 (b), on the lower 
transparence substrate, two or more formation of the island-like reflecting plate 
503 (it corresponds to the transflective reflecting plate 41 1 of drawing 8 ) is 
carried out from aluminum etc., and the somewhat larger thing transparent 
electrode 504 (it corresponds to the transparent electrode 416 of drawing 8 ) than 
a reflecting plate 503 is further formed according to the shape of an island from 
ITO etc. Consequently, the part of that perimeter functions as opening every 
reflecting plate 503. That is, the transparency of the light from a back light 15 is 
attained in the field in which it sees superficially in this way, and a reflecting plate 
503 is not formed in, and the transparent electrode 504 is formed, and it 
becomes possible to perform a transparency mold display by this field. On the 
other hand, reflection of outdoor daylight is attained in the field in which it sees 
superficially in this way, and the reflecting plate 503 is formed in, and the 
transparent electrode 504 is formed, transparency becomes possible, and it 
becomes possible to perform a reflective mold display by this field. In addition, 
this example is for TFD active ** matrix drive methods, and each transparent 
electrode 504 is connected to each scanning line 501 through the TFD 
component 502. The transflective reflecting plate and transparent electrode of 



liquid crystal equipment of a TFT active-matrix drive method can be formed on a 
bottom transparence substrate almost like this modification. 
[0069] By the example explained using drawing 9 , respectively, since the light 
which carried out incidence in addition to the pixel electrode or the dot electrode 
is unrelated to a display and the contrast of a transparency mold display is only 
reduced, it is making the display mode of a light-shielding film (black matrix layer) 
or a liquid crystal layer into Nor Marie Black, and intercepting is desirable. 
[0070] The Rhine width of face (L) of transparent electrode 601' which consists of 
ITO in the example of drawing 9 (a) 198 micrometers, the bottom -- a substrate - 
an inside - aluminum - from - becoming -- a reflecting layer - 602 - ' - Rhine - 
width of face (W1) - 46 - micrometer - the - a top - having formed - ITO - 
from - becoming -- a transparent electrode - 603 - ' -- Rhine - width of face 
(W2) - 56 - micrometer - ** -- carrying out - if - About 70% of the outdoor 
daylight introduced into the liquid crystal layer can be reflected, outgoing 
radiation can be carried out from a back light, and about 10% of the light 
introduced into the lower transparence substrate can be made to penetrate. 
[0071] Moreover, since aluminum reflecting layer of this operation gestalt formed 
the ITO transparent electrode in the front face, a blemish can be made hard to 
attach to aluminum reflecting layer, and since two, aluminum reflecting layer and 
an ITO transparent electrode, become electrode Rhine, low resistance-ization of 
electrode Rhine of it is attained. 

[0072] (The 3rd operation gestalt) Next, the 3rd operation gestalt concerning 
liquid crystal equipment including the drive circuit which drives the liquid crystal 
equipment of the 1st and 2nd operation gestalt of this invention mentioned above 
is explained with reference to the block diagram of drawing 10 . 
[0073] In drawing 10 , liquid crystal equipment is equipped with the driving gear 
which drives the liquid crystal panel (it corresponds to the liquid crystal 
equipment in the 1st and 2nd operation gestalt mentioned above) 103 having a 
back light 15, the light source driving gear 108 which drives a back light 15, and 
the lighting switching unit 107 which switches lighting and the astigmatism LGT 



of a back light 15, and is constituted. 

[0074] Data-line drive control circuit 110a as an example of the 2nd control 
means which controls the driver voltage of the X driver circuit 1 10 as an example 
of the 2nd supply means which drives the data line with which especially the 
driving gear was wired by the liquid crystal panel 103, and the X driver circuit 110, 
It has scanning-line drive control circuit 100a as an example of the 1st control 
means which controls the scanning-line driver voltage in the Y driver circuit 100 
and the Y driver circuit 100 as an example of the 1st supply means which drives 
the scanning line wired by the liquid crystal panel 103, and is constituted. Data- 
line drive control circuit 110a will output the data-line drive control signal S1 to 
the X driver circuit 110 based on these input signals, if a picture signal Sv and 
the display-control signal Ss are inputted from an external picture signal 
processing circuit. In response, the X driver circuit 110 drives each data line by 
supplying a picture signal to each data line to predetermined timing. Scanning- 
line drive control circuit 100a will output the scanning-line drive control signal S2 
to the Y driver circuit 100 based on this input signal, if the display-control signal 
Ss is inputted from an external picture signal processing circuit. In response, the 
Y driver circuit 100 drives each scanning line by supplying a scan signal to each 
scanning line to predetermined timing. 

[0075] A back light 15 and the light source driving gear 108 constitute an 
example of a lighting system. In response to the lighting change-over signal SL 
from the lighting switching unit 107, the light source driving gear 102 supplies the 
light source driver voltage VL to a back light 15 alternatively. In response, a back 
light 15 irradiates the liquid crystal layer in a liquid crystal panel 103 through a 
transflective reflection layer as mentioned above. 

[0076] manual switch actuation the lighting switching unit 107 constitutes an 
example of a lighting means for switching, and according lighting and the 
astigmatism LGT of a back light 15 to an operator -- or the lighting change-over 
signal SL is outputted to the light source driving gear 108 by detecting outdoor 
daylight level, namely, manual actuation according to an operator in a bright 



place - or the lighting change-over signal SL of the purport to which the 
astigmatism LGT of the back light 15 is carried out automatically is outputted to 
the light source driving gear 108 by detection of outdoor daylight level, and the 
reflective mold display by outdoor daylight is performed, without turning on a 
back light 15. on the other hand, manual actuation according to an operator in a 
dark place - or the lighting change-over signal SL of the purport which makes a 
back light 15 turn on automatically is outputted to the light source driving gear 
108 by detection of outdoor daylight level, the light source driver voltage VL is 
supplied, a back light 15 is turned on, and a transparency mold display is 
performed. 

[0077] The driving gear which becomes **** from the **** X driver circuit 110, 
data-line drive control circuit 1 10a, the Y driver circuit 100, and scanning-line 
drive control circuit 1 10a is with the time of lighting of a back light 15, and an 
astigmatism LGT, and it consists of especially this examples so that the liquid 
crystal driver voltage impressed to a liquid crystal layer through the scanning line 
and the data line may be different from each other to the same image based on 
the lighting change-over signal SL outputted from the lighting switching unit 107, 
and the scanning line and the data line may be driven. 

[0078] More specifically data-line drive control circuit 1 10a If the lighting change- 
over signal SL outputted from the lighting switching unit 107 is inputted, it is 
based on the signal level. At the time of the astigmatism LGT of a back light 15 
An electrical-potential-difference setup of the picture signal which the X driver 
circuit 110 supplies to the data line to the gradation level (or white and black 
level) specified by the picture signal Sv is switched to an electrical-potential- 
difference setup optimized for [ which was set up beforehand ] the reflective mold 
display based on the property of the reflection factor R like drawing 7 . It replaces 
with this, or in addition, scanning-line drive control circuit 100a will switch an 
electrical-potential-difference setup of the scan signal which the Y driver circuit 
100 supplies to the scanning line based on the property of the reflection factor R 
like drawing 7 based on the signal level to an electrical-potential-difference setup 



optimized for [ which was set up beforehand ] the reflective mold display at the 
time of the astigmatism LGT of a back light 15, if the lighting change-over signal 
SL outputted from the lighting switching unit 107 is inputted. Furthermore, data- 
line drive control circuit 110a is switched to an electrical-potential-difference 
setup optimized for [ which was beforehand set up based on the property of the 
permeability T like drawing 7 in an electrical-potential-difference setup of the 
picture signal which the X driver circuit 1 10 supplies to the data line ] the 
transparency mold display based on the lighting change-over signal SL outputted 
from the lighting switching unit 107 at the time of lighting of a back light 15. It 
replaces with this or, in addition, scanning-line drive control circuit 100a is 
switched to an electrical-potential-difference setup optimized for [which was 
beforehand set up based on the property of the permeability T like drawing 7 in 
an electrical-potential-difference setup of the scan signal which the Y driver 
circuit 100 supplies to the scanning line ] the transparency mold display based on 
the lighting change-over signal SL outputted from the lighting switching unit 107 
at the time of lighting of a back light 15. Since an electrical-potential-difference 
setup in the Y driver circuit 100 optimized an electrical-potential-difference setup 
in the X driver circuit 1 1 0 optimized for [ these ] the reflective mold display, an 
electrical-potential-difference setup in the Y driver circuit 100 optimized for the 
reflective mold display, an electrical-potential-difference setup in the X driver 
circuit 110 optimized for the transparency mold display, and for a transparency 
mold display is what becomes settled according to the class of liquid-crystal 
equipment, respectively, it is beforehand called for by experimental, theoretical, a 
simulation, etc. about each liquid-crystal equipment. And by electrical-potential- 
difference setup optimized, for example, the hardware design of the X driver 
circuit 110, data-line drive control circuit 1 10a, the Y driver circuit 100, and the 
scanning-line drive control circuit 1 10 is made so that an output of a picture 
signal and/or a scan signal may be possible, and a liquid crystal drive is 
performed by electrical-potential-difference setup optimized the object for a 
reflective mold display, or for the transparency mold display by simple switch 



actuation in these circuits. 

[0079] As explained above, according to the 3rd operation gestalt, generally in 
the liquid crystal equipment of a transflective reflective mold, the property of the 
reflection factor R at the time of the reflective mold display to driver voltage, and 
the property of the permeability T at the time of a transparency mold display In 
spite of being so-called difference, the Takashina tone display can be carried out 
to a reflective mold display and a transparency mold display at the maximum 
using the slope of each characteristic curve of the **** reflection factor R shown 
in drawing 7 , and permeability T, contrast is raised and the thing of it can be 
carried out. Especially the thing for which the level of the liquid crystal applied 
voltage for giving a halftone indication of a white display and a black display is 
changed by a reflective mold display and transparency mold display is very 
useful. 

[0080] According to this operation gestalt mentioned above, a reflective mold 
display and a transparency mold display without duplex projection or a blot of a 
display can be switched and displayed, and electrochromatic display equipment 
high-definition by high contrast can be especially realized also in any of a 
reflective mold display and a transparency mold display. 
[0081] (The 4th operation gestalt) The 4th operation gestalt of the liquid crystal 
equipment concerning this invention is explained with reference to drawing 14 
from drawing 1 1 . The 4th operation gestalt is an operation gestalt of the TFD 
active-matrix-liquid-crystal equipment with which this invention is applied suitably. 
[0082] First, the configuration in near the TFD driver element as an example of 2 
terminal mold nonlinear device used for this operation gestalt is explained with 
reference to drawing 1 1 and drawing 12 . It is the top view where drawing 1 1 
shows a TFD driver element here typically with a pixel electrode etc., and 
drawing 12 is the B-B' sectional view of drawing 1 1 . In addition, in order to make 
each class and each part material into the magnitude of extent which can be 
recognized on a drawing, scales are made to have differed for each class or 
every each part material in drawing 12 . 



[0083] In drawing 1 1 and drawing 12 , the TFD driver element 40 is formed on it 
by making into a substrate the insulator layer 41 formed on the transparence 
substrate 2, consists of the 1st metal membrane 42, an insulating layer 44, and 
the 2nd metal membrane 46 sequentially from an insulator layer 41 side, and has 
TFD structure (Thin Film Diode) or MIM structure (Metal Insulator Metal 
structure). And the 1st metal membrane 42 of the TFD driver element 40 is 
connected to the scanning line 61 formed on the transparence substrate 2, and 
the 2nd metal membrane 46 is connected to the pixel electrode 62 which 
consists of conductive reflective film which is other examples of the 2nd electrode. 
In addition, it may replace with the scanning line 61, the data line (it mentions 
later) may be formed on the transparence substrate 2, it may connect with the 
pixel electrode 62, and the scanning line 61 may be formed in an opposite 
substrate side. 

[0084] The transparence substrate 2 consists of a substrate which has insulation, 
such as glass and plastics, and transparency. The insulator layer 41 which 
makes a substrate consists of tantalum oxide. However, an insulator layer 41 is 
formed in the 1st metal membrane 42 considering an impurity not being spread 
as a key objective from that the 1st metal membrane 42 does not exfoliate from a 
substrate by heat treatment performed after deposition of the 2nd metal 
membrane 46 etc., and a substrate. Therefore, when these exfoliations or 
diffusion of an impurity do not pose a problem by constituting the transparence 
substrate 2 from a substrate which was excellent in thermal resistance or purity 
like for example, the quartz substrate etc., an insulator layer 41 can be omitted. 
The 1st metal membrane 42 consists of a conductive metal thin film, for example, 
consists of a tantalum simple substance or a tantalum alloy, an insulator layer 44 
- for example, formation - it consists of an oxide film formed in the front face of 
the 1st metal membrane 42 of anodic oxidation in liquid. The 2nd metal 
membrane 46 consists of a conductive metal thin film, for example, consists of a 
chromium simple substance or a chromium alloy. 

[0085] The field which light, such as a slit of a rectangle or a square and detailed 



opening, penetrates like each operation gestalt mentioned above is prepared, or 
the pixel electrode 62 is formed for every pixel smaller than the transparent 
electrode on an opposite substrate, and consists of especially these operation 
gestalten possible [ transparency of light ] through the gap. Moreover, the pixel 
electrode 62 may consist of single reflective film, and may consist of layered 
products of a reflecting layer and a transparent electrode layer. 
[0086] Furthermore, the transparence insulator layer 29 is formed in the side 
(drawing Nakagami side front face) which faces the liquid crystal of the pixel 
electrode 62, the TFD driver element 40, and scanning-line 61 grade, and the 
orientation film 19 with which it consisted of organic thin films, such as a 
polyimide thin film, and predetermined orientation processing of rubbing 
processing etc. was performed is formed on it. 

[0087] As mentioned above, although some examples of a TFD driver element 
were explained as a 2 terminal mold nonlinear device, 2 terminal mold nonlinear 
device which has bidirectional diode characteristics, such as a ZnO (zinc oxide) 
varistor, an MSI (Metal Semi-Insulator) driver element, and RD (Ring Diode), is 
applicable to the high-reflective-liquid-crystal equipment of this operation gestalt. 
[0088] Next, the TFD driver element constituted like is explained above with 
reference to drawing 13 and drawing 14 about the configuration and actuation of 
the transflective high-reflective-liquid-crystal equipment of a TFD active-matrix 
drive method which are constituted by having and which are the 4th operation 
gestalt. It is the partial fracture perspective view in which drawing 13 is the 
representative circuit schematic having shown the liquid crystal device with the 
drive circuit, and drawing 14 shows a liquid crystal device typically here. 
[0089] In drawing 13 , the transflective high-reflective-liquid-crystal equipment of 
a TFD active-matrix drive method is connected to the Y driver circuit 100 where 
two or more scanning lines 61 arranged on the transparence substrate 2 
constitute an example of the 1st supply means, and two or more data lines 60 
arranged on the opposite substrate are connected to the X driver circuit 110 
which constitutes an example of the 2nd supply means. In addition, the Y driver 



circuit 100 and the X driver circuit 110 may be formed the transparence substrate 
2 or on that opposite substrate, and serve as drive circuit built-in transflective 
high-reflective-liquid-crystal equipment in this case. Or with transflective high- 
reflective-liquid-crystal equipment, it may consist of the independent exteriors IC, 
you may connect with the scanning line 61 or the data line 60 through 
predetermined wiring, and the Y driver circuit 100 and the X driver circuit 110 
serve as transflective high-reflective-liquid-crystal equipment which does not 
include a drive circuit in this case. 

[0090] In each matrix-like pixel field, the scanning line 60 is connected to one 
terminal of the TFD driver element 40 (refer to drawing 11 and drawing 12 ), and 
the data line 60 is connected to the other-end child of the TFD driver element 40 
through the liquid crystal layer 3 and the pixel electrode 62. Therefore, if a scan 
signal is supplied to the scanning line 61 corresponding to each pixel field and a 
data signal is supplied to the data line 60, the TFD driver element 40 in the pixel 
field concerned will be in an ON state, and driver voltage will be impressed to the 
liquid crystal layer 3 between the pixel electrode 62 and the data line 60 through 
the TFD driver element 40. And in a bright place, when the pixel electrode 62 
reflects outdoor daylight, a reflective mold display is performed, and when 
opening of the pixel electrode 62 penetrates the light source light from a back 
light, a transparency mold display is performed in a dark place. 
[0091] In drawing 14 , transflective high-reflective-liquid-crystal equipment is 
equipped with the transparence substrate 2 and the transparence substrate 
(opposite substrate) 1 by which opposite arrangement is carried out at this. The 
transparence substrate 1 consists of a glass substrate. The pixel electrode 62 is 
formed in the transparence substrate 2 in the shape of a matrix, and each pixel 
electrode 62 is connected to the scanning line 61. It is extended in the direction 
which intersects the scanning line 61, and two or more data lines 60 as a 
transparent electrode arranged in the shape of a strip of paper are formed in the 
transparence substrate 1. The data line 60 consists of transparent conductive 
thin films, such as for example, ITO (Indium Tin Oxide) film. The orientation film 9 



with which it consisted of organic thin films, such as a polyimide thin film, and 
predetermined orientation processing of rubbing processing etc. was performed 
is formed in the data-line 60 bottom. Furthermore, the non-illustrated color filter 
which becomes the transparence substrate 1 from the color-material film 
arranged the shape of the shape of a stripe and a mosaic, in the shape of a 
triangle, etc. according to the application is prepared. 

[0092] As explained above, according to the transflective high-reflective-Hquid- 
crystal equipment of the TFD active-matrix drive method of the 4th operation 
gestalt The electrochromatic display equipment which can switch and display a 
reflective mold display and a transparency mold display without duplex projection 
or a blot of a display is realizable. By switching a setup of the driver voltage to 
the gradation level of image data in the time of a reflective mold display and a 
transparency mold display, image display high-definition by high contrast can be 
performed also at the time of a transparency mold display also at the time of a 
reflective mold display. Transflective high-reflective-liquid-crystal equipment can 
be driven in NOMA reeve rack mode by the armature-voltage control in X and the 
Y driver circuits 110 and 100 which constitute especially an example of a driving 
means. 

[0093] (The 5th operation gestalt) Next, the configuration and actuation in an 
operation gestalt of 1 concerning the driving gear which drives the liquid crystal 
equipment of the transflective reflective mold of the TFD active-matrix drive 
method mentioned above are explained with reference to drawing 19 from 
drawing 1 5 including the Y driver circuit 1 1 0 and the X driver circuit 1 1 0 which 
were shown in drawing 13 . In addition, drawing 16 is the wave form chart of the 
1st GCP signal and the 2nd GCP signal, drawing 15 is the block diagram 
showing the concrete configuration of a driving gear, and drawing 18 is [ drawing 
17 is the block diagram of the part which drives the one data line in X driver 
circuit, and ] a timing chart which shows the wave of various signals and the time 
relation to a driving gear. Drawing 1919 is a property Fig. showing change of the 
ON width of face of the 1 -pixel impression signal pulse of 1H to each gradation 



level throughout. 

[0094] each of a 1st and 2nd supply means to supply the applied voltage which 
has the actual value of the magnitude according to the gradation level gradation 
data (indicative data) indicate a driving gear to be as shown in drawing 15 to a 
liquid crystal device (body part of the liquid crystal equipment except a drive 
circuit) - an example - it has the Y driver circuit 110 and the X driver circuit 110. 
A driving gear by switching a setup of each pulse width of the data signal over 
each gradation level in the X driver circuit 1 10 A setup of each magnitude of the 
actual value of the applied voltage to each gradation level is switched to a setup 
for a reflective mold display according to the astigmatism LGT of light source 
lamp 212a. And the driver control circuit 310 which constitutes an example of the 
2nd control means switched to a setup for a transparency mold display according 
to lighting of light source lamp 212a, It has further the control power supply circuit 
320 which supplies the control voltage of predetermined high potential, low 
voltage, and a reference potential to the Y driver circuit 100 and the X driver 
circuit 110, and the lighting control circuit 330 which controls lighting and the 
astigmatism LGT (putting out lights) of light source lamp 212b. 
[0095] The driver control circuit 310 The 1st GCP generation circuit 31 1 which 
generates the 1st GCP (gray-scale control pulse) signal and the 2nd GCP signal 
used as the foundation of the Pulse Density Modulation at the time of generating 
the data signal of the pulse width according to the gradation level in the X driver 
circuit 110 like the after-mentioned, respectively And the 2nd GCP generation 
circuit 312 and the data control circuit 313 which will change into the data signal 
of a predetermined format and will be outputted to the X driver circuit 1 10 if the 
gradation data of RGB are inputted, Various kinds of control signals, such as X 
clock signal, a Vertical Synchronizing signal, and a Horizontal Synchronizing 
signal, A timing signal etc. is inputted, and it has the LCD driving signal 
generation circuit 314 which generates the LCD driving signal which controls the 
generation timing of the 1st and 2nd GCP signal in the 1st and 2nd GCP 
generation circuits 311 and 312, and is constituted. 



[0096] The 1st GCP generation circuit 31 1 generates the 1st GCP signal used as 
the criteria of a setup of the pulse width for an above-mentioned reflective mold 
display which consists of two or more pulses arranged corresponding to the unit 
of gradation level. 

[0097] The 2nd GCP generation circuit 312 generates the 2nd GCP signal used 
as the criteria of a setup of the pulse width for an above-mentioned transparency 
mold display which consists of two or more pulses arranged corresponding to the 
unit of gradation level. 

[0098] As shown in drawing 16 , the 1st and 2nd GCP signal has a mutually 
different pulse array, and the data signal supplied from the X driver circuit 110 
based on the 1st GCP signal differs in the pulse width to the same gradation data 
from the data signal supplied from the X driver circuit 110 based on the 2nd GCP 
signal. The 1st and 2nd GCP signal consists of a total of N-2 pulses to the pulse 
corresponding to the pulse width of the data signal for displaying gradation level 
(N-1) from the pulse corresponding to the pulse width of the data signal for 
displaying gradation level (1), respectively in the case of the gradation data of N 
gradation, and it is arranged, respectively so that pulse separation may 
correspond to a unit of gradation level. 

[0099] Such 1st and 2nd GCP generation circuits 311 and 312 consist of OR 
circuits which calculate two or more comparator circuits and the OR of these 
comparison results, and compare beforehand the electrical-potential-difference 
value of a LCD driving signal with two or more kinds of electrical-potential- 
difference values set to the object for a reflective mold display, or the 
transparency mold display based on the change width of face of the pulse width 
to a unit of each gradation level by these comparator circuits, respectively. And 
by calculating the OR of the comparison result of these comparator circuits, it is 
constituted so that the 1st and 2nd GCP signal as shown in drawing 16 which 
consists of a train of the pulse which is N-2 per one selection period from which 
spacing differs as the operation output corresponding to the change width of face 
of the pulse width according to a unit of each gradation level may be generated. 



[0100] Again, in drawing 15 , the driver control circuit 310 is further equipped with 
the pulse signal switch 315 which supplies alternatively either of such 1st and 
2nd GCP signals to the X driver circuit 110. And synchronizing with the lighting 
control using the lighting switch 331 by the lighting control circuit 330, the pulse 
signal switch 315 switches the pulse signal switch 315 so that the 2nd GCP 
signal may be supplied, while supplying the 1st GCP signal synchronizing with 
the astigmatism LGT (putting out lights) control using the lighting switch 331 by 
the lighting control circuit 330. In addition, lighting and astigmatism LGT control 
by the lighting control circuit 330 detect the manual switch actuation by the user, 
and outdoor daylight reinforcement, and are performed by the automatic-switch 
actuation based on the detection result. Then, the pulse signal switch 315 cuts 
and replaces synchronizing with control of this lighting and an astigmatism LGT. 
Therefore, according to the astigmatism LGT (putting out lights) of light source 
lamp 212a, and lighting, it can switch to a positive setup [ be / no delay ] for a 
reflective mold display, and a setup for a transparency mold display. 
[0101] In addition, as shown in drawing 15 , you may constitute so that it may 
carry out based on the lighting control signal Smode sent to the lighting switch 
331 from the lighting control circuit 330, but the switch actuation in such a pulse 
signal switch 315 may be constituted so that it may perform that light source 
lamp 212a was turned on or switched off based on the detecting signal from the 
detector to detect. 

[0102] In drawing 15 the control power supply circuit 320 The X side power 
supply circuit 321 which supplies control voltage, such as an electrical potential 
difference (VHX) of high potential used for data signal generation of the X driver 
circuit 1 10, an electrical potential difference (VLX) of low voltage, and an 
electrical potential difference (VCX) of a reference potential, The Y driver circuit 
100 is equipped with the Y side power supply circuit 322 which supplies control 
voltage, such as an electrical potential difference (VHY) of high potential used for 
scan signal generation, an electrical potential difference (VLY) of low voltage, 
and an electrical potential difference (VCY) of a reference potential, and is 



constituted. 

[0103] As shown in drawing 17 , the indicative data of the format of the digital 
signal which consists of predetermined number bits which show one of 64 kinds 
of gradation level (gradation level 0-63), for example, such as 6 etc. bits, from the 
data control circuit 313 (refer to drawing 15 ) of the driver control circuit 310 is 
inputted into X driver circuit partial 110a which supplies a data signal to the one 
data line of the X driver circuit 110 about each pixel, respectively. Moreover, FR 
signal which are Horizontal Synchronizing signal HSYNC of an indicative data, 
the reference clock XCK for X driver circuit 110, the RES signal that is a pulse 
signal emitted for every selection period, and a binary signal which it is at the 
initiation [ of one selection period ] and termination time, and a voltage level 
reverses, respectively is inputted. Moreover, electrical potential differences VHX, 
VCX, and VLX are supplied from the control power supply circuit 330 (refer to 
drawing 15 ) as a power source for data signal generation. Furthermore, 
especially with the gestalt of this operation, a GCP signal (the 1st or 2nd GCP 
signal) is supplied from the pulse signal switch 315 of the driver control circuit 
310. 

[0104] In drawing 17 , X driver circuit partial 1 10a is equipped with a shift register 
401, a latch circuit 402, the gray-scale control circuit 403, the GCP decoder 
circuit 404, the FR decoder circuit 405, the level-shifter circuit 406, and the LCD 
driver 408, and is constituted. 

[0105] For every bit of a predetermined number, sequential maintenance will be 
carried out and X driver circuit partial 1 10a will go to a shift register 401 , if an 
indicative data is inputted. The latch circuit 402 has the latch section 
corresponding to two or more data lines and one to one correspondences, and 
will be anew latched to this latch circuit 402 in the place where all the indicative 
datas for 1 level Rhine were held by performing the transfer to the shift register 
401 of an indicative data one by one. 

[0106] Here, the GCP decoder 404 generates a signal with the pulse width 
corresponding to the gradation level which each indicative data (digital value) of 



the predetermined number bit in a latch circuit 402 shows in response to control 
by the gray-scale control circuit 403 according to the GCP signal which consists 
of a train of the pulse of the predetermined number per one selection period. 
[0107] The FR decoder 405 outputs a data signal with the wave which reversed 
the electrical-potential-difference polarity of the signal output of the GCP decoder 
circuit 404 for every selection period using FR signal which is a binary signal 
which changes a voltage level for every selection period. More specifically 
according to MSB of the latched indicative data (digital value), ON / off signal of 
each transistor which constitutes the LCD driver 408 about each selection period 
are generated. Thus, it is for carrying out the alternating current drive of the liquid 
crystal to make every selection period (1 H period) reverse the voltage level of the 
data signal corresponding to ON, and ON/OFF state voltage of a scan signal are 
also reversed every 1H period. 

[0108] Thus, ON / off signal of each transistor in the generated LCD driver 408 
are shifted to the voltage level corresponding to each data line by the level-shifter 
circuit 406. And if the ON / off signal with which the voltage level was shifted are 
inputted into each gate, each transistor of the LCD driver circuit 408 will be 
turned on / turned off, respectively, and let the electrical-potential-difference 
value of each pulse be the electrical-potential-difference value specified with the 
combination of two or more electrical potential differences VHX, VCX, and VLX 
connected to each source or a drain. 

[0109] All the digital signals for 1 level Rhine will be held by the X driver circuit 
110 (refer to the drawing 1515 ) which comes to contain two or more X driver 
circuit partial 1 10a constituted as mentioned above, and two or more data lines 
14 will be supplied at coincidence. 

[01 10] The above actuation is further explained with reference to the timing chart 
of drawing 18 . 

[01 1 1] As shown in drawing 18 , an RES signal is inputted into the X driver circuit 
1 10 for every selection period, the GCP signal which becomes one selection 
period from the train of 62 pulses (=N-2 piece: in the case of 64 gradation) is 



inputted into it in parallel to this, and the indicative data (digital signal) which 
shows the gradation level 2, the gradation level 5, and the gradation level 0 about 
a specific pixel is further inputted into it per field. Then, based on a GCP signal, 
level of a data signal is set to ON by the GCP decoder 404 to the timing of the 
2nd or the 5th pulse of those. And based on FR signal, the polarity of the ON 
state voltage of a data signal or OFF state voltage is reversed by the FR decoder 
405 for every selection period, and the data signal which takes further 
predetermined peak value is outputted. 

[01 12] Under the present circumstances, in the time rate that a data signal takes 
binary [ in 1 selection period (1H period) ], and the permeability of a liquid crystal 
panel, generally, linear relation does not become. For example, in the case of 64 
gradation, each gradation level 0 (for example, black), 1 , 2, --, 63 (for example, 
white) obtained when changing the width of face which takes ON of 1 H term 
throughout, and the ON width of face concerned have relation as shown in the 
graph of drawing 19 with the property of liquid crystal, the property of a liquid 
crystal panel, etc. For this reason, the gradation display in the gestalt of this 
operation is changing the ON width of face of a data signal according to the 
gradation level which input data shows based on such relation. Namely, since the 
rate of change of ON width of face decreases and goes so that the gradation 
level 63 side is approached from the gradation level 0 side In order to control the 
difference of slighter ON width of face, as shown in the 2nd step from on drawing 
16 or drawing 18 The GCP signal which consists of a train of the pulse of a "-two 
gradation" individual (for example, the case of 64 gradation 62 pieces) is 
generated so that spacing may differ corresponding to the difference of the ON 
width of face of the data signal according to the difference of gradation level. 
That is, under relation like drawing 19 , the 1st and 2nd GCP signal which 
consists of a train of the pulse which is 62 pieces to which spacing becomes 
narrow gradually is generated in the 1st and 2nd GCP generation circuits 31 1 
and 312, respectively as gradation level goes up. 

[01 13] Based on a GCP signal (the 1st or 2nd GCP signal) with such a property, 



as for a data signal, only the period from the 2nd pulse in a GCP signal to 
termination of the 1 H period concerned is set to ON (for example, high-voltage 
level) among 1H corresponding periods to the gradation level 2 in drawing 18 . 
Next, as for a data signal, only the period from the 5th pulse in a GCP signal to 
termination of the 1H period concerned is set to ON (for example, low-battery 
level) among 1H corresponding periods to the gradation level 5. Moreover, a data 
signal is set to OFF (for example, high-voltage level) to the corresponding last of 
1H period to the gradation level 0 next. 

[01 14] And as shown in the bottom of drawing 18 , only the period corresponding 
to the ON width of face of the data signal with which the impression signal (= 
scan signal-data signal) impressed to one pixel electrode (namely, pixel 
electrode connected between the one data line with which the indicative data of 
illustration is supplied, and scanning line (eye N line)) corresponds makes the 
TFD driver element concerned an ON state (low resistance condition) exceeding 
the threshold of a TFD driver element. Consequently, the effective voltage 
corresponding to the ON width of face of a data signal is applied to a part for the 
liquid crystal layer pinched by a pixel electrode and the data line concerned, or 
the scanning line. 

[0115] Thus, the ON width of face of a data signal determines the transmission in 
each pixel of a liquid crystal panel, and the display corresponding to an indicative 
data is performed as the whole liquid crystal panel. 

[01 16] The above result, with the driving gear of the gestalt of this operation, a 
reflective mold display can be performed at the time of a light source lamp 212a 
astigmatism LGT, and a transparency mold display can be performed at the time 
of light source lamp 212a lighting. 

[01 17] Especially with the gestalt of this operation, a setup of each magnitude of 
the actual value of the applied voltage to each gradation level in the X driver 
circuit 1 10 is switched to a setup for a reflective mold display here according to 
the astigmatism LGT of light source lamp 212a by the pulse signal switch 315 
(refer to the drawing 1515 ) of the driver control circuit 310, or it is switched to a 



setup for a transparency mold display according to lighting of light source lamp 
212a. 

[01 18] Therefore, the relation which suited the property of permeability T over the 
driver voltage which showed the relation between gradation level and the 
reflection factor at the time of a reflective mold display to drawing 7 , Namely, a 
setup of each pulse width of a data signal [ as opposed to / so that it may 
consider as the relation which makes the most of the slope of the characteristic 
curve of transmission T / each gradation level ] If (spacing of each pulse over a 
unit of each gradation level in the 1st GCP signal shown in drawing 16 is 
specifically set up), the contrast at the time of a transparency mold display will be 
raised efficiently. If each pulse width of the data signal over each gradation level 
sets as coincidence so that it may carry out to the relation which suited the 
property of a reflection factor R over the driver voltage shown in drawing 7 , i.e., 
the relation which makes the most of the slope of the characteristic curve of a 
reflection factor R, (a setup of spacing of each pulse over a unit of each 
gradation level in the 1st GCP signal specifically shown in drawing 16 ), the 
contrast at the time of a reflective mold display will raise efficiently. 
[01 19] As explained above, according to the liquid crystal equipment of the 5th 
operation gestalt, neither the duplex projection by parallax nor a blot of a display 
occurs, but image display high-definition by high contrast becomes possible also 
at the time of a transparency mold display also at the time of a reflective mold 
display. 

[0120] Moreover, since the comparatively easy switch actuation by the pulse 
signal switch 315 can perform [ quickly and ] a switch with a reflective mold 
display mode and a transparency mold display mode with the gestalt of this 
operation, it is convenient practically. 

[0121] (The 6th operation gestalt) Next, the configuration and actuation in an 
operation gestalt of the others concerning the driving gear which drives the liquid 
crystal equipment of the transflective reflective mold of the TFD active-matrix 
drive method mentioned above are explained with reference to drawing 21 from 



drawing 20 including the Y driver circuit 110 and the X driver circuit 1 10 which 
were shown in drawing 13 . In addition, drawing 20 is the block diagram showing 
the concrete configuration of a driving gear, drawing 21 is the conceptual 
diagram showing the wave of two kinds of scan signals, and drawing 21 is the 
property Fig. of permeability (T) to the peak value (DC electrical potential 
difference) of a scan signal. In addition, in drawing 20 , the reference mark same 
about the same component as the case of the 5th operation gestalt shown in 
drawing 15 is attached, and the explanation is omitted. 

[0122] drawing 20 - being shown - as - a driving gear - the - five - operation - 
- a gestalt - it can set - the - one - and - the - two - GCP - generation - a 
circuit - 31 1 - and -- 312 - lists - a pulse signal - a switch - 315 - replacing 
with -- being single - GCP - generation - a circuit - 311--' - having had - a 
driver - a control circuit - 310 - ' - having . the control power supply circuit [ in / 
in a driving gear / the 5th operation gestalt ] 320 - replacing with -- the [ the 1st 
and ] -- the [ the 2Y side power supply circuits 323 and 324 and / the 1st and ] - 
it has control power supply circuit 320' including the control voltage switch 325 
which supplies alternatively the control voltage from the 2Y side power supply 
circuits 323 and 324 to the Y driver circuit 100. This control voltage switch 325 
performs change-over actuation based on the lighting control signal Smode 
supplied from the lighting control circuit 330. About other configurations, it is the 
same as that of the case of the 5th operation gestalt shown in drawing 15 . 
[0123] here - especially -- control power supply circuit 320' - an example of the 
2nd control means - constituting - **** - the - the 1Y side power supply circuit 
323 supplies the electrical potential difference (VHY1) of high potential used as 
the criteria of a setup of the peak value of the scan signal for a reflective mold 
display, the electrical potential difference (VLY1) of low voltage, and the electrical 
potential difference (VCY1) of a reference potential as the 1st control voltage of a 
lot. the [ on the other hand, ] - the 2Y side power supply circuit 324 supplies the 
electrical potential difference (VHY2) of high potential which serves as criteria of 
a setup of the peak value of the scan signal for a transparency mold display as 



an example of the 2nd control voltage, the electrical potential difference (VLY2) 
of low voltage, and the electrical potential difference (VCY2) of a reference 
potential as the 2nd control voltage of a lot. And the control voltage switch 325 is 
constituted so that the 1st control voltage may be alternatively supplied to the Y 
driver circuit 100 according to the astigmatism LGT of light source lamp 212a and 
the 2nd control voltage may be alternatively supplied to the Y driver circuit 100 
according to lighting of light source lamp 212a. 

[0124] Therefore, with the 6th operation gestalt, the data signal which has the 
pulse width according to gradation level is supplied to the data line by the X 
driver circuit 1 10. In parallel to this, the scan signal which has the peak value 
corresponding to the 1st or 2nd control voltage by the Y driver circuit 100 while 
having predetermined width of face is supplied to the scanning line. 
[0125] Drawing 21 is the wave form chart of an example of two kinds of scan 
signals generated in this way. 

[0126] In drawing 21 , only the latter peak value of deltaV is higher than the 
former peak value by the scan signal (inside of drawing, left-hand side) set to the 
reflective mold display generated based on the 1st control voltage, and the scan 
signal (inside of drawing, right-hand side) set to the transparency mold display 
generated based on the 2nd control voltage. Therefore, in no MARI White mode, 
since only deltaV has the large electrical-potential-difference value of applied 
voltage, as for the brightness of a display, the direction at the time of driving with 
the scan signal at the time of a transparency mold display becomes dark. Namely, 
since only deltaV has the small electrical-potential-difference value of applied 
voltage, as for the brightness of a display, the direction at the time of driving with 
the scan signal at the time of a reflective mold display becomes bright. 
[0127] Therefore, the relation which suited the property of permeability T over the 
driver voltage which showed the relation between gradation level and the 
reflection factor at the time of a reflective mold display to drawing 7 , That is, if 
the 2nd control voltage to each gradation level is set up so that it may consider 
as the relation which makes the most of the slope of the characteristic curve of 



transmission T (specifically setup of the value of electrical potential differences 
VHY2, VLY2, and VCH2), the contrast at the time of a transparency mold display 
will be raised efficiently. If the 1st control voltage to each gradation level is set as 
coincidence so that it may carry out to the relation which suited the property of a 
reflection factor R over the driver voltage shown in drawing 7 , i.e., the relation 
which makes the most of the slope of the characteristic curve of a reflection 
factor R, (specifically setup of the value of electrical potential differences VHY1 , 
VLY1 , and VCH1), the contrast at the time of a reflective mold display will be 
raised efficiently. 

[0128] As explained above, according to the liquid crystal equipment of the 6th 
operation gestalt, neither the duplex projection by parallax nor a blot of a display 
occurs, but image display high-definition by high contrast becomes possible also 
at the time of a transparency mold display also at the time of a reflective mold 
display. In addition, it asks [ value / of the electrical potential differences VHY1, 
VLY1 , VCY1 , VHY2 VLY2, and VCY2 which constitute the 1st and 2nd concrete 
control voltage / each ] by experimental, theoretical, a simulation, etc. beforehand 
about liquid crystal equipment. Moreover, although the electrical potential 
difference VHY1 (VHY2) of high potential, the electrical potential difference VLY1 
(VLY2) of low voltage, and the electrical potential difference VCY1 (VCY2) of a 
reference potential are required to adopt the drive method which reverses 
applied voltage for every selection period As shown in drawing 21 , as long as 
peak value is switched, two of three electrical potential differences are good also 
as one or the same potential between the 1st control voltage and the 2nd control 
voltage. That is, not three but two or one are sufficient as the electrical potential 
difference actually switched with a switch. Moreover, if an above-mentioned 
reversal drive is not carried out, the 1st and 2nd control voltage may consist of an 
electrical potential difference of a pair, respectively. 
[0129] Since the comparatively easy switch actuation by the control voltage 
switch 325 can perform [ quickly and ] a switch with a reflective mold display 
mode and a transparency mold display mode especially with the gestalt of this 



operation, it is convenient practically. 

[0130] Although it was made to perform gradation control by making equivalent to 
gradation level quantity of electricity specified with the width of face and peak 
value of a pulse which make a data signal based on the so-called "4 Value 
driving method", and becoming irregular with the above 5th and 6th operation 
gestalt, according to this invention, it is also possible to perform such gradation 
control based on the charge-and-discharge driving method indicated by JP,2- 
125225, A etc., for example. 

[0131] (The 7th operation gestalt) The 7th operation gestalt of the liquid crystal 
equipment concerning this invention is explained with reference to drawing 24 
from drawing 22 . The 7th operation gestalt is an operation gestalt of the TFT 
active-matrix-liquid-crystal equipment with which this invention is applied suitably. 
Drawing 22 is equal circuits, such as various components in two or more pixels 
formed in the shape of [ which constitutes the image display field of liquid crystal 
equipment ] a matrix, and wiring, drawing 23 is a top view of two or more pixel 
groups where the transparence substrate with which the data line, the scanning 
line, a pixel electrode, etc. were formed adjoins each other, and drawing 24 is the 
C-C sectional view of drawing 23 . In addition, in order to make each class and 
each part material into the magnitude of extent which can be recognized on a 
drawing, scales are made to have differed for each class or every each part 
material in drawing 24 . 

[0132] In drawing 22 , two or more formation is carried out at the shape of a 
matrix, and TFT130 for controlling the pixel electrode 62 which are other 
examples of the 2nd electrode arranged in the shape of a matrix by the 
transflective high-reflective-liquid-crystal equipment of the TFT active matrix of 
the 7th operation gestalt is connected in the source of TFT130 electrically [ the 
data line 135 with which a picture signal is supplied ]. The picture signals S1 , S2, 
-, Sn written in the data line 135 may be supplied to line sequential, and you 
may make it supply them to this order for every group to two or more data-line 
135 comrades which adjoin each other. Moreover, the scanning line 131 is 



electrically connected to the gate of TFT130, and it consists of predetermined 
timing so that the scan signals G1 , G2, -, Gm may be impressed to the scanning 
line 131 in pulse line sequential at this order. It connects with the drain of TFT130 
electrically, and the pixel electrode 62 writes in the picture signals S1, S2, -, Sn 
supplied from the data line 135 in TFT130 which is a switching element when 
only a fixed period closes the switch to predetermined timing. Fixed period 
maintenance of the picture signals SI, S2, -, Sn of the predetermined level 
written in liquid crystal through the pixel electrode 62 is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions 
later). Here, in order to prevent the held picture signal leaking, storage 
capacitance 170 is added to the liquid crystal capacity and juxtaposition which 
are formed between the pixel electrode 62 and a counterelectrode. 
[0133] In drawing 23 , on the transparence substrate 2 as a TFT array substrate, 
the pixel electrode 62 (the profile 62a is shown by the drawing middle point line) 
which consists matrix-like of reflective film is formed, and the data line 135, the 
scanning line 131, and the capacity line 132 are formed respectively along the 
boundary of the pixel electrode 62 in every direction. Electrical installation of the 
data line 135 is carried out to the source field among semi-conductor layer 81a 
which consists of polish recon film etc. through a contact hole 85. Electrical 
installation of the pixel electrode 62 is carried out to the drain field among semi- 
conductor layer 81a through the contact hole 88. The capacity line 132 is 
carrying out opposite arrangement at the 1st storage capacitance electrode 
installed from the drain field of the semi-conductor layer 1a through the insulator 
layer, and constitutes storage capacitance 170. Moreover, the scanning line 131 
is arranged so that channel field 81a' shown in the slash field of a Fig. Nakamigi 
riser among semi-conductor layer 81a may be countered, and the scanning line 
131 functions as a gate electrode. Thus, TFT130 by which opposite arrangement 
of the scanning line 131 was carried out as a gate electrode is formed in the 
crossing part of the scanning line 131 and the data line 135 at channel field 81a', 
respectively. 



[0134] As shown in drawing 24 , liquid crystal equipment is equipped with the 
transparence substrate 2 and the transparence substrate (opposite substrate) 1 
by which opposite arrangement is carried out at this. These transparence 
substrates 1 and 2 consist of a substrate which has insulation, such as a quartz, 
glass, and plastics, and transparency, respectively. 

[0135] The field which light, such as a slit of a rectangle or a square and detailed 
opening, penetrates like each operation gestalt mentioned above is prepared, or 
the pixel electrode 62 is formed for every pixel smaller than the transparent 
electrode on an opposite substrate, and consists of especially these operation 
gestalten possible [ transparency of light ] through the gap. Moreover, the pixel 
electrode 62 may consist of single reflective film, and may consist of layered 
products of a reflecting layer and a transparent electrode layer. 
[0136] Furthermore, the transparence insulator layer 29 is formed in the side 
(drawing Nakagami side front face) which faces the liquid crystal of the pixel 
electrode 62 and TFT130 grade, and the orientation film 19 with which it 
consisted of organic thin films, such as a polyimide thin film, and predetermined 
orientation processing of rubbing processing etc. was performed is formed on it. 
[0137] On the other hand, the 2nd light-shielding film 122 called a black mask or 
the Black matrix is formed in the non-[ which the counterelectrode 121 as other 
examples of a transparent electrode is mostly formed in the whole surface, and is 
each pixel ] opening field at the transparence substrate 1 . The orientation film 9 
with which it consisted of organic thin films, such as a polyimide thin film, and 
predetermined orientation processing of rubbing processing etc. was performed 
is formed in the counterelectrode 121 bottom. Furthermore, the non-illustrated 
color filter which becomes the transparence substrate 1 from the color-material 
film arranged the shape of the shape of a stripe and a mosaic, in the shape of a 
triangle, etc. according to the application prepares, and it is ****. 
[0138] TFT130 for pixel switching which carries out switching control of each 
pixel electrode 62 is formed in the location contiguous to each pixel electrode 62 
at the transparence substrate 2. 



[0139] Thus, it is constituted, and among the transparence substrates 1 and 2 of 
the pair arranged so that the pixel electrode 62 and a counterelectrode 121 may 
meet, liquid crystal is enclosed with the space surrounded by the sealant like the 
case of the 1st operation gestalt, and the liquid crystal layer 3 is formed. 
[0140] Furthermore, the 1st interlayer insulation film 112 is formed in the bottom 
of two or more TFT30 for pixel switching. The 1st interlayer insulation film 112 
functions as substrate film for TFT30 for pixel switching by being formed all over 
the transparence substrate 2. The 1st interlayer insulation film 1 12 consists of 
high insulation glass, such as NSG (non doped silicate glass), PSG (phosphorus 
silicate glass), BSG (boron silicate glass), and BPSG (boron phosphorus silicate 
glass), or silicon oxide film, a silicon nitride film, etc. 
[0141] In drawing 24 , TFT130 for pixel switching is constituted including the 
drain field connected to the pixel electrode 62 through the source field connected 
to the data line 135 through the contact hole 85, channel field by which opposite 
arrangement was carried out through gate dielectric film at the scanning line 131 
81a', and a contact hole 88. the data line 131 -- aluminum etc. - low - it consists 
of protection-from-light nature and conductive thin films, such as metal 
membrane metallurgy group silicide [ **** ]. [, such as alloy film, ] Moreover, on it, 
the 2nd interlayer insulation film 1 14 with which contact holes 85 and 88 were 
punctured is formed, and the 3rd interlayer insulation film 1 17 with which the 
contact hole 88 was punctured is further formed on it. It consists of high 
insulation glass, such as NSG, PSG, BSG, and BPSG, or silicon oxide film, a 
silicon nitride film as well as the 1st interlayer insulation film 112, etc. also about 
these 2nd and 3rd interlayer insulation films 114 and 117. 
[0142] TFT130 for pixel switching may be TFT of which structures, such as LDD 
structure, offset structure, and self aryne structure. Furthermore, TFT130 may be 
constituted above others, the dual gate, or the triple gate. [ structure / single 
gate] 

[0143] Although the scanning line 131 drives the liquid crystal equipment of the 
transflective reflective mold of the TFT active-matrix drive method of the 7th 



operation gestalt constituted like the above by X driver circuit and the data line 
135 drives by Y driver circuit under the present circumstances, the liquid crystal 
driver voltage impressed to the liquid crystal layer 3 in the time of lighting of a 
lighting system, and an astigmatism LGT through a counterelectrode 121 and the 
pixel electrode 62 (refer to drawing 24 ) - the same image - receiving - 
difference - these counterelectrodes 121 and the pixel electrode 62 drive like. 
Namely, by switching one [ at least ] electrical-potential-difference setup 
according to lighting and the astigmatism LGT of a lighting system in a drive 
circuit among the scan signals supplied to the picture signal supplied to the data 
line 135, and the scanning line 131 It becomes possible to drive the liquid crystal 
layer 3 by the driver voltage which suited the reflection factor property over the 
driver voltage in the transparency mold display concerned at the time of a 
transparency mold display, driving the liquid crystal layer 3 by the driver voltage 
which suited the reflection factor property over the driver voltage in the reflective 
mold display concerned at the time of a reflective mold display. In this case, it is 
possible it not only to raise contrast with the time of a reflective mold display and 
a transparency mold display, but for it to be made to perform a gamma correction 
to coincidence further. 

[0144] As explained above, according to the transflective high-reflective-liquid- 
crystal equipment of the TFT active-matrix drive method of the 7th operation 
gestalt, between the pixel electrode 62 and a counterelectrode 121 It becomes 
controllable about the orientation condition of each liquid crystal part by carrying 
out sequential impression of the electric field at the liquid crystal part in each 
pixel electrode 62. In a bright place, when the pixel electrode 62 reflects outdoor 
daylight, a reflective mold display is performed, and when opening of the pixel 
electrode 62 penetrates the light source light from a back light, a transparency 
mold display is performed in a dark place. Consequently, the electrochromatic 
display equipment which can switch and display a reflective mold display and a 
transparency mold display without duplex projection or a blot of a display can be 
realized, and image display high-definition by high contrast can be performed 



also at the time of a transparency mold display also at the time of a reflective 
mold display. 

[0145] In order to supply power to each pixel electrode 62 through TFT130 
especially, the cross talk between the pixel electrodes 62 can be reduced, and 
more nearly high-definition image display becomes possible. 
[0146] In addition, you may drive by horizontal electric field parallel to the 
substrate between the pixel electrodes 62 on the transparence substrate 2 ; 
without preparing a counterelectrode on the transparence substrate 1 . 
[0147] Here, the coloring layer of the color filter 5 used for the 1st to 7th [ which 
was explained above ] operation gestalt is explained with reference to drawing 
25 . Drawing 25 is the property Fig. showing the permeability of each coloring 
layer of a color filter 5. In each operation gestalt, once incident light penetrates 
one coloring layer of the color filters 5, the liquid crystal layer 3 is passed and it is 
reflected by reflector 7 grade, and when performing a reflective mold display, 
after penetrating a coloring layer again, it is emitted. Therefore, since two-times 
passage of the color filter will be carried out unlike the liquid crystal equipment of 
the usual transparency mold, in the usual color filter, a display becomes dark and 
contrast falls. So, with each operation gestalt, as shown in drawing 2525 , it light- 
color-izes and forms so that the minimum permeability 61 in the visible region of 
each coloring layer of R, G, and B of a color filter 5 may become 25 - 50%. Light 
color-ization of a coloring layer is made by making thickness of a coloring layer 
thin or making low concentration of the pigment mixed in a coloring layer, or a 
color. By this, when performing a reflective mold display, it can constitute so that 
brightness of a display may not be reduced. 

[0148] In performing a transparency mold display, in order to penetrate a color 
filter 5 only once, light color-ization of a display is brought about, but since many 
light of a back light is interrupted with a reflector with each operation gestalt in 
many cases, light-color-izing of this color filter 5 is convenient rather, when 
securing the brightness of a display. 

[0149] (The 8th operation gestalt) The 8th operation gestalt of this invention is 



explained with reference to drawing 26 . The 8th operation gestalt is an operation 
gestalt of electronic equipment equipped with any one of the 1st to 7th [ which 
was explained above ] operation gestalten. That is, the 8th operation gestalt is 
involved in the various electronic equipment suitably used as a display of the 
pocket device by which the liquid crystal equipment shown in the 1st to 7th 
operation gestalt mentioned above is needed for a low power under various 
environments. Three examples of the electronic equipment of this invention are 
shown in drawing 26 . 

[0150] Drawing 26 (a) shows a cellular phone and a display 72 is formed in the 
front upper part section of a body 71 . A cellular phone is used in all environments 
regardless of the inside-of-a-house outdoors. Although used by especially the 
automatic in the car one in many cases, in the car [ of Nighttime ] is very dark. 
Therefore, the display used for a cellular phone has desirable transflective high- 
reflective-liquid-crystal equipment to which the reflective mold display with low 
power consumption is made as for the transparency mold display which used the 
fill-in flash for Maine if needed. If the liquid crystal equipment of a publication is 
used for the above-mentioned 1st operation gestalt thru/or the above-mentioned 
7th operation gestalt as a display 72 of a cellular phone, the transparency mold 
display of a reflective mold display will also be brighter than before, and a gestalt 
telephone with a high contrast ratio will be obtained. 

[0151] Drawing 26 (b) shows a watch and a display 74 is formed in the center 73 
of a body. The important viewpoint in a watch application is a high-class feeling. 
If the liquid crystal of a publication is used for the 1st operation gestalt thru/or the 
14th operation gestalt of this invention as a display 74 of a watch, since there is 
little property change by the wavelength of light, coloring is also small as well as 
contrast being brightly high. Therefore, as compared with the conventional watch, 
the color display which occurs a high-class feeling very is obtained. 
[0152] Drawing 26 (c) shows a portable information device, a display 76 is 
formed in the body 75 bottom, and the input section 77 is formed in the bottom. 
Moreover, a touch key is prepared in the front face of a display 76 in many cases. 



Since the usual touch key has much surface reflection, a display is hard to look 
at it. Therefore, also although it is conventionally called a pocket mold, 
transparency mold liquid crystal equipment is used as a display in many cases. 
However, for transparency mold liquid crystal equipment, in order to always use 
a back light, power consumption is large, and a battery life is a short paddle. Also 
in this case, if the liquid crystal equipment of the above-mentioned 1st operation 
gestalt thru/or the 7th operation gestalt is used as a display 76 of a portable 
information device, a portable information device bright a display and skillful in it 
can be obtained also with a reflective mold, a transflective reflective mold, or a 
transparency mold. 

[0153] The liquid crystal equipment of this invention is not restricted to each 
operation gestalt mentioned above, and can be suitably changed in the range 
which is not contrary to the summary or thought of invention which can be read in 
a claim and the whole specification, and the liquid crystal equipment 
accompanied by such modification is also contained in the technical range of this 
invention. 
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[Brief Description of the Drawings] 

[Drawing 1] It is outline drawing of longitudinal section ( drawing 1 (a)) and the 
outline top view (drawing 1 (b)) showing the outline structure of the 1st operation 
gestalt of the liquid crystal equipment concerning this invention. 
[Drawing 2] It is the top view showing one example of opening in the 1st 
operation gestalt. 

[Drawing 3] It is the top view showing other examples of opening in the 1st 
operation gestalt. 

[Drawing 4] It is the top view showing other examples of opening in the 1st 
operation gestalt. 

[Drawing 5] It is the top view showing other examples of opening in the 1st 
operation gestalt. 

[Drawing 6] It is the top view showing other examples of opening in the 1st 
operation gestalt. 

[Drawing 7] It is the property Fig. showing the property of the reflection factor R 
at the time of the reflective mold display to the driver voltage in the liquid crystal 
equipment of the 1st operation gestalt, and the property of the permeability T at 
the time of a transparency mold display. 

[Drawing 8] It is outline drawing of longitudinal section showing the outline 
structure of the 2nd operation gestalt of the liquid crystal equipment concerning 
this invention. 

[Drawing 9] It is the outline length top view showing the outline structure of the 
pixel electrode in the 2nd operation gestalt. 

[Drawing 10] It is the block diagram of the liquid crystal equipment in the 3rd 
operation gestalt of the liquid crystal equipment concerning this invention. 
[Drawing 1 1] It is the top view showing typically the TFD driver element of the 4th 
operation gestalt concerning the liquid crystal equipment of this invention with a 
pixel electrode etc. 

[Drawing 12] It is the B-B' sectional view of drawing 1 1 . 

[Drawing 13] It is the representative circuit schematic having shown the liquid 



crystal device in the 4th operation gestalt with the drive circuit. 

[Drawing 14] It is the partial fracture perspective view showing typically the liquid 

crystal device in the 4th operation gestalt. 

[Drawing 15] It is the block diagram of the liquid crystal panel in the 5th operation 

gestalt concerning the liquid crystal equipment of this invention. 

[Drawing 16] It is the wave form chart of the 1st and 2nd GCP signal generated in 

the 5th operation gestalt. 

[Drawing 17] They are some block diagrams of X driver circuit included in the 
driving gear with which the 5th operation gestalt was equipped. 
[Drawing 18] It is the timing chart which shows actuation of the driving gear with 
which the 5th operation gestalt was equipped. 

[Drawing 19] It is the property Fig. showing the change of the ON width of face of 
the pulse for the data signal drive of 1 H to gradation level throughout in the 5th 
operation gestalt. 

[Drawing 20] It is the block diagram of the liquid crystal equipment which consists 
of the liquid crystal panel and driving gear in the 6th operation gestalt concerning 
this invention. 

[Drawing 21] It is the wave form chart of two kinds of scan signals generated in 
the 6th operation gestalt. 

[Drawing 22] They are equal circuits, such as various components in two or more 
pixels formed in the shape of [ which constitutes the image display field of the 
liquid crystal equipment of the 7th operation gestalt concerning this invention ] a 
matrix, and wiring. 

[Drawing 23] It is the top view of two or more pixel groups where the 
transparence substrate with which the data line in the 7th operation gestalt, the 
scanning line, a pixel electrode, etc. were formed adjoins each other. 
[Drawing 24] It is the C-C sectional view of drawing 23 . 

[Drawing 25] It is the graph which shows the light transmittance for every coloring 
layer of the color filter in the 1st to 7th operation gestalt. 



[Drawing 26] It is the outline perspective view of various kinds of electronic 
equipment of the 8th operation gestalt concerning this invention. 
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